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The United States Army and Navy 
The British Admiralty 
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THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licencees for the United States Member of the Aircraft 


for the Dunne Patents Manufacturers Association 
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Intake Side Hall-Scott, “BIG SIX” Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 


A, 


Total weight, complete and ready for service, . . - 578 lbs. 

Weight per H.P. (Based on actual H.P. development, on I, 300 R. P. M.) 3.61 “* 

Consumption gasoline in lbs. per H.P. hour, : ° ° . ° 565 
: - lubricating oil “ ” ° ° ° ° ° ° 025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 








ee ete ff ie et & ie) Daud taJZOeere Bese. 








\ Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
\ General Offices EASTERN REPRESENTATIVE 
\ E Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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Made dependable for the Air 





ANIA 


N the phenomenally rapid growth of the 
Standard Aero Corporation,—a growth that 
is hardly surpassed in any industry,—Stand- 

ard workmen devote themselves to the high pur- 
pose of making Standard machines safe for the 
men who fly them. 


TUNA 





Our engineering department is continually effect- 
ing slight improvements that go to make a better 
machine. Our purchasing department is ever 
alert for opportunities to buy new and better prod- 
ucts that make airplanes more efficient and more 
dependable. 
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Throughout all conditions affected by an unusual 
development and extreme demands, the Standard 
Aero Corporation has not only kept step with the 
needs for expansion in stocks, buildings, personnel, 
and production, but the entire organization has 
anticipated and exceeded all such demands. 
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Contractors to x Ou Member 
The United States G Aircraft Manufacturers 
and other governments NG Association, Inc. = 


EXECUTIVE OFFICES, WOOLWORTH BLDG.,N.Y.C 
FACTORY. PLAINFIELD, NEW JERSEY 
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3.9 Pounds per horsepower 


One of the lightest airplane engines built in 
America. Reliable, durable and capable of 
sustained effort over long periods of time, as 
demonstrated by repeated tests and flights. 























REC. U. 8. PAT. OFF. 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 


Member of the Aircraft Manufacturers Association 
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‘L‘W:F-ENGINEERING:COMPANY; 


Uember, Aircraft Manufacturers’ Assn., Inc. 
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THE VERTICAL 
CREAGH-OSBORNE 
AIR COMPASS 


A New Type Indispensable 
of an for 
Old and Military and 
Reliable Naval 
Compass Airplanes 





THE SPERRY GYROSCOPE COMPANY 


Manhattan Bridge Plaza 


Brooklyn, N. Y. 


Telephone, 9700 Main 
15 Victoria Street 


London, S. W. 


126 Rue de Provence 
Paris 
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GNOME! 






Mounted in speed 
scout 


Front view with propeller attached 






Side view of engine mounted for test 


Hundreds of these 


100 1. P. MONOSOUPAPE GNOME ENGINES 


have been built and exported by the 


General Vehicle Company, Inc. 


We are contractors also to the 
United States Army and Navy 


General Vehicle Company, Inc. 


(Established 1901) 





General Office and Factory eG 


LONG ISLAND CITY, N. Y. 
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Contractors to U.S. Army and Navy 


TuomaseMorse Aircrarr Corporation 
ITHACA ,N-Y. U.S.A. 


Member Aircraft Manufacturers Association. 
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LOGICAL EQUIPMENT 














Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 


airplane is subjected and that they have greater reserve 5 
' 


power to meet extraordinary loads. 


Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 


The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 


SHOCK ABSORBERS UNNECESSARY 
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ALHE MODERN AIRPLANE 

















The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 


airplane. 


Write us for suggestions for building landing gear 


and rigid axles for ACKERMAN WHEELS. 





Wheels built for any weight 
machine from 500 pounds up. 


The ACKERMAN WHEEL COMPANY 


ROCKEFELLER BUILDING - - - - CLEVELAND, OHIO 
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“The Standard in Airplane Engine Construction” 


The superiority of Magnalite is substantiated by the performance of thousands 
of engines equipped with MAGNALITE PISTONS under the terrific stress to which 
they are subjected on the Allied fronts and in the training camps of this country. 


We are prepared for any demand for quantity production which may be made 
upon us. 


WALKER M. LEVETT COMPANY 


The Pioneer Aluminum Alloy Piston Manufacturer 


417-419-421 East 23d Street NEW YORK 418-420-422-424 East 24th Street 
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Safeguarding the 


Airplane Motor 


On the perfect performance 
of the motor depends the 
entire life of the airplane and 


its Occupants. 


@ The use of the BOYCE 
MOTO METER 


gives to the pilot at all times an unfailing indication 
of the motor’s condition. Its accuracy is absolute, 
its construction a masterpiece of scientific design. 


q The Boyce Moto-Meter is standard equipment on 
65 motor cars, trucks and airplanes. 


@ The great success of this motor heat indicator has 
been due to its extreme accuracy. Its action is 
unfailing. 


I Such an instrument unless accurate, is worthless. 


THE MOTO-METER CO., Inc. 
Long Island City New York 
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Tires for Airplanes 


W Rte is only one Goodyear 
‘Tire for airplanes—the Goodyear 


Cord Tire especially adapted to avia- 
tion service. 


We believe that the Goodyear Cord 


construction is the only entirely adequate 
way to master successfully the tire-haz- 
ards of flying. 


We know that the resilient flattening 
under load of these tires is made pos- 
sible only by the cord construction 
and assures swift starting, even in sand 
and heavy dust. 


We know that in the shock of the 
roughest landing these tires defy the 


menace of possibly disastrous blow-outs. 


Our certain knowledge of these things is based on 
the long experience of hundreds of aviators using 


many different types of airplanes equipped with 
Goodyear Cords. 





Everything in rubber for airplanes. 
Balloons of any size and every type. 





The Goodyear Tire & Rubber Co., Akron, O. 
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EXTRACTS FROM ARMY AND NAVY REPORT— 


“The engine performed a very satisfactory endurance test. Ob- 
servations throughout the test showed that the vibrations were low, quick 
acceleration and good carburetion maintained, also the absence of oil 
leakage was another good feature as well as no evidence of water leakage 
at any of the joints.” 


“ The engine demonstrated that its design and construction was such 
that it would stand endurance test of a much longer duration as when‘ 
the run was stopped the engine was functioning very satisfactorily.” 


“The inspection of the engine after the 48-hour endurance test 
showed the fundamental design to be such that satisfactory service would 
be given by this power plant. The quality of the workmanship through- 
out was of a very high order, and also that the very best of material had. 
been used throughout the engine.” 


UNION GAS ENGINE CoO. 
OAKLAND—CALIFORNIA 
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J. ROBINSON HALL 


AEROPLANES, MOTORS 
AND EQUIPMENT 


PACIFIC COAST 
REPRESENTATIVE 


FOREIGN AND AMERICAN 
MANUFACTURERS 


C. M. SOMMERVILLE 
SALES MANAGER 


609-611 Merritt Bldg., Los Angeles, California 
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A Remarkable 


Endorsement 


We have often told you that genuine, 
graphited Oil-less Bushings are being used 
to safeguard the service life of hundreds of 
different kinds of machinery. 


Now, in aeroplanes, these same troubleless 
little bushings are being used to safeguard 
the lives of men. 


In flying, you know, quick, sure control is 
essential; in war work it is vital. The planes 
and rudders must be quick to respond to the 
slightest touch of the operator, 


It is important, therefore, that the many 
pulley wheels which guide the tiny wires to 
the different controls should invariably act 
smoothly, quickly and surely. 

Should a pulley wheel bushing stick or jam 
it might spell catastrophe for the operator. 
Yet these little pulleys are continuously ex- 
posed to the action of the elements. At 
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heights—18,000 feet at times—the 
planes repeatedly rush through dripping 
clouds of rain and moisture. It is vitally 
important, therefore, that any type of anti- 
friction bearing which might corrode or rust 
should not be used for the pulley wheel 
bushings. Many types of bearings cannot 
resist corrosion or rust under such condi- 
tions. It is impossible to keep them con- 
tinuously oiled when fiying at different 
angles. Plain bearings, for similar reasons, 
are objectionable. 


flying 


BOUND BROOK OIL-LESS BUSHINGS, by 
virtue of the fact that they are made of 
High Grade bronze and are self-lubricating, 
no matter where or how used, always give 
smooth, completely efficient service and 
never corrode or rust. 


For this reason, far-sighted aeroplane man- 
ufacturers are equipping their pulley wheels 


U. Ss. 
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A “‘Standard’’? Aeroplane, manufactured 
by the Standard Aeroplane Company of 
New York, factory Plainfield, New Jersey. 
The pulley wheels of all Standard Aero- 
planes are bushed with BQUND BROOK 
OIL-LESS BUSHINGS. 









with BOUND BROOK (graphite and bronze) 


OIL-LESS BUSHINGS. In this way they 
safeguard the efficiency of their plane con- 
trols as well as safeguard the lives of the 
men who operate them. 


We have specialized in the production of 


OIL-LESS BUSHINGS for more than a 
third of a century. 
We also manufacture NIGRUM (impreg- 


nated wood) OIL-LESS BUSHINGS, 


BOUND BROOK OIL-LESS 
BEARING COMPANY 


All genuine graphited oil-less bushings have always 
been made in Bound Brook, U. 8. A. 


BOUND BROOK NEW JERSEY 


BROOK 
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Airplane Parts! 


Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 


We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 


You can order from us 
at once such parts as: 


Steel Tubing 
Stabilizer Tubes 


Push Rod Tubes 

Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 4%” 
to 2%”’, 14 gauge (.083’’) 
to 22 gauge (.028’’) 


Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 


Bearings 
Tire Rims 
Springs 
Forgings. 


For years we have 


made oval and ‘‘D’’ 
shaped tubing for the 
Curtiss Airplane Co. 


Let us help you make 
your estimates. 


Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 


If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 


Famous for Stanweld Rims, Tubing, etc., Perfection Springs, Bock Bearings, 
Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 
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OR two years the CUTLER CURTAIN KILNS 
have been successfully used for conditioning spruce, 
by the CURTISS AEROPLANE CO. After an 

exhaustive investigation of all makes, this company has 
_ adopted the CUTLER as regular equipment for all their 
plants. We produce ideal conditions for seasoning aero- 
plane spruce. Automatically controlled. Used by the 
| Ajgrcraft Division of the U. S. Government. Write 
| for full details. 








The CUTLER DRY KILN CO., Inc. 
' 14-64 Churchill St. | Buffalo, N. Y. 
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METAL AIRPLANE 
FUSELAGES 


AIRPLANE TUBING 


Especially made to your own 
requirements 














We are at present manu- 
facturing for the larger 


airplane constructors our 


high grade tubing for al- 


most overnight deliveries. 


We are also manufactur- 


RE. .- 


ing three distinct types of 


ae 


metal fuselages. 























Special inquiries solicited. 

The Empire Art Metal Co., Inc. 
College Point, N. Y. 
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TONS OF {STEEL SAVED 


BY THE USE OF 


hs PRUDENTIAL” LONG SPAN ROOF SHEETS 


re 





“ SRPMS. 5 








Combined with an Interlocking Rafter 
with Free Expansion and Contraction 


“PRUDENTIAL HANGARS”’ 


ARE PORTABLE AND WITH THE ADVANTAGE OF THE STRENGTH 
ACQUIRED IN OUR METHOD OF WALL AND ROOF CONSTRUCTION 
SAVE ONE-THIRD THE STRUCTURAL STEEL USUALLY REQUIRED 


ALL PURPOSE ONE STORY 
FIREPROOF BUILDINGS porTABLE 


DESIGNS AND ESTIMATES ON REQUEST 


THE C. D. PRUDEN CO., Baltimore, Md. 
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THe Curtiss AEROPLANE CoMPANY. BuFFALo. N. Y. 
Member Aircraft Manufacturers’ Association. Inc. 
America Trans Oceanic Company, 280 Madison Ave., New York City, New York Agents 
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Vol. Ill 
iTH this issue AVIATION AND AERONAUTICAL EN- 


GINEERING enters upon its second year. It 
would be an impossible task to condense in a 

short editorial even the most important events which 
have occurred in aviation during the past twelve months. 
A year ago, in this country, military and naval aero- 
nautics were just beginning to be taken seriously. Con- 
gress had become convinced that the United States was 
one of the weakest powers in the world in the air, and 
that due attention to this important and newest branch 
of national defense had been neglected. A start was 
made with appropriations for the Army and Navy, which 


The 


however, was large enough to enable constructors of air- 


now seem ridiculously small. amount set aside, 
planes and engines to be given small orders and receive 
more or less encouragement from the Government, and 
not have to rely entirely upon foreign orders to keep 
their business going. 

The creation of an Aviation Section of the Signal 
Corps with Brig.-Gen. George O. Squier at its head was 
also an important factor in the rapid development of 
military aeronautics in this country. Gen. Squier has 
had the imagination to grasp the magnitude of the air 
service which the country must have in order to play 
a successful part in the war, and to deliver the final 
thrust at Germany through the air. To him, perhaps 
more than to any other man, is due the success of the 
program which has just been approved by Congress and 
the President. 
before the Congressional committees holding hearings on 
the aviation bills, did more to enlighten and inform the 
members of the committees than any other single feature. 

The Aireraft Board its 
Howard E. Coffin, have also been of the greatest im- 
portance in the work of creating a favorable public senti- 
ment, and the importance of the work of this Board in 
assisting to put into effect the plans of the Chief Signal 


His earnest and convincing testimony 


Production and chairman, 


Officer cannot be overestimated. 

By its statements to the publie and by the effective 
and continuous publicity of the Aero Club of America, 
the people of this country have been aroused to the needs 
of an adequate air offensive in the war. 

The Navy with its usual policy of silence has prepared 
a program which will lay a foundation for a naval flying 
corps for coast defense, submarine searching and scout- 
ing. Many sites for stations have been selected and 
rapid progress is being made in erecting the necessary 
buildings and supplying flying equipment. Experi- 
mental work is also under way which may produce types 
of airplanes peculiarly adapted to naval work. 

The work of the officers of the Allied commissions 
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now in this country should also be praised. These ex- 
perts have done much more to assist in our work than 
will be realized until after the war is over. They came 
to this country armed with facts and figures, which were 
used where they would do the greatest good, and their 
sincerity and earnestness have impressed all with whom 
they have come into contact. 

The airplane industry in this country has found itself 
at last; it has organized and through the joint action and 
cooperation of its members has solved many of the diffi- 
cult problems which have been obstacles in the past. The 
industry with a fine spirit has been assisting the new con- 
cerns which have been called on to aid in the production 
of airplanes and engines. 

Congress, in passing the $640,000,000 aviation bill 
without prolonged debate, has rendered our allies a real 
service. Representatives and Senators have with a 
unanimity which is unique in the history of large appro- 
priations, given their wholehearted support to this bill, 
the President signed it immediately, and Gen. Squier 
and his staff now have available an adequate amount 
with which to make a beginning of providing the United 
States with an air fleet worthy of the country. 





The Patent Situation Settled 

The ecross-licensing agreement which has been entered 
into by the aircraft manufacturers is a long step toward 
progress in clearing the way for rapid expansion and 
freedom of action. It is a matter of congratulation that 
litigation has been avoided at this time. The National 
Advisory Committee for Aeronautics, which has been 
instrumental in helping the adjustment of difficulties 
among patentees, has done a remarkable piece of work 
very quietly. The effects of this settlement will also be 
to bind the aircraft manufacturers closer together, as the 
arrangement as made involves financial considerations 
which will eventually run into the millions. Now, any 
patentee with an improvement which is of value to the 
industry, can have his patent used and receive compensa- 
tion therefor which will be just and equitable. 





The Next Volume 

Despite the fact that the censorship of news is properly 
becoming more and more strict, AVIATION AND AERO- 
NAUTICAL ENGINEERING believes that during the coming 
vear the technical information which it can supply to 
readers will be practical and helpful. A mass of en- 
gineering data which has never been published and 
which can have no effect in a military or naval sense is 
becoming available and will be of the greatest use to 
constructors and designers. 





The Type F Dirigibles of the Societa Leonardo da Vinci 


The “F 
Its main characteristic features are: 
Doubie envelope. 
Gas envelope titted with transverse and longitunal diaphragms. 
Rigid truss girder running in the direction from stern to bow. 
Axial suspension of the girder from the balloon. 
Arrangement of the car close to the envelope and 
of the same from the truss or reinforced girder. 
Stiff bow, the bow stiffening being solid with the reinforced gircer 
Flexible steering surfaces of grate-like construction. 
Splitting of the propelling apparatus in quite independent sets. 
Screw-propellers with adjustable reversible pitch. 
Upper platform fitted with shaft (or pit) and ladder for connec:ion 
with the car. 


The present summary description of the above arrangements 


rigid suspension 














Fig. 1 


AN Earuy Type, THE LEONARDO DA VINCI FI 


is illustrated in the drawing, Fig. 11, showing the 15,000 eu. m. 
F 4 dirigible, that was built recently and passed through its 
contract trials most suecessfully. 

Double Envelope 

The envelope of the “ F” dirigible consists of an inner or 
gas envelope and of an outer one that surrounds the former 
completely, a continuous and entirely free air space being left 
between the two. This space, the bottom portion of which 
forms the air compensation chamber, is maintained under 
pressure while traveling. Owing to this arrangement: 

(a) The gas envelope is efficiently protected against the heat and 
chemical action of the sun’s rays, a most important condition for 
airships intended to travel at high altitudes during daytime; 

(b) ‘The gas envelope is relieved from all stresses due to the sailing 
velocity, these stresses being taken by the outer envelope: 

(c) The outer envelope, being a plain air-tight construction, can be 
made very light, even when it has to withstand relatively high internal 
pressures (high velocity dirigibles) ; 

(d) ‘The external form of the dirigibles is a regular one and there 
with free from additional head resistances. Further the external form 
is not materially altered when any compartment of the gas bag gets 
emptied and the airship can sail on regularly in case of damage to the 
gas envelope. 


The outer envelope is plain varnished silk and, in order to 
prevent the danger of large gashes being formed, it is 
strengthened by a large number of closely set longitudinal and 
circumferential bands fitted to its inner surface. Suitable 
arrangements are provided for connecting the inner and outer 
envelopes with one another and for maintaining them in their 
correct relative position. 

The outer envelope is connected by two eatenary bands to 
the underside of the truss girder and thus actively contributes, 
when it is under pressure, to the general rigidity of the whole 
airship. 

The bottom of the outer envelope can be readily opened 
longitudinally and tucked up for the purpose of inspecting and 
repairing the girder, the suspension means and gas envelope. 

Partitioned Gas Envelope 

The inner or gas envelope is fitted with gas-tight 
diaphrams, by which it is divided into numerous, independent 
gas-proof-compartments. These transverse diaphragms inter- 
sect eight longitudinal, likewise gas-tight, partitions radiating 
from the geometrical axis of the airship and reaching to the 
outer surface of the gas envelope. 

Along the center line, where the longitudinal partitions 
meet, a strong axial band is thus formed. This band is ealled 
“the suspension band ” owing to the fact that the rigid girder 
is suspended from it by a rope system. Thanks to this 
arrangement : 


(a) The gas mass is subdivided into numerous compartments and 
efficiently checked; so that the stability remains a good one even 
during the descent from high altitudes: 


cross 
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type of dirigible belongs to the semi-rigid class. 


(b) The cross section of the envelope remains practically invariable 
in its upper portion whatever be the condition of inflation. This 
condition, which means that the airship is no longer subjected to 
increases of its height, greatly facilitates the connection of the two 
envelopes with the girder as well as the arrangement of the upper 
platform and of the shaft connecting the latter with the car. 

(c) The canvas stresses, which as already stated are due only to 
the static pressure of the gas mass inside of it, are very small and thus 
allow of the envelope being made relatively very light. To the attain 
ment of this most important result are contributing also the double 
envelope arrangment and all the constructural details of the airship. 


The gas envelope is made entirely of silk, plain natural silk 
being used for the longitudinal partitions, plain gummed and 
varnished silk for the eross diaphragms, double diagonal 
gummed and varnished silk for the outer envelope and ninefold 
for the axial or suspension band. The use of silk canvas, 
gummed by a process enabling its final proof-making by 
varnishing is a specialty of the Societé Leonardo da Vinci. 

The deseribed general construction of the envelope allows an 
arrangement of operating ropes radiating from the axial or 
suspension band. The efficiency of so arranged control ropes 
when maneuvering from the ground is actually noteworthy and 
far better than when the rope attachment lies below the center 
line of the airship, as is the ease in other dirigibles. 

Each compartment is fitted with all the necessary 
mountings, the main one being the gas relief valve. These 
valves, of which there is one for each compartment, serve both 
as safety and as control valves; for the former purpose they 
are directly operated by the canvas of the bottom portion of 
the envelope through a rope; for the latter purpose they are 
operated pneumatically. 

In order to inflate the airship, the gas envelope is spread out 
on the ground and the outer envelope fixed on it by provisional 
ties. While inflating, the envelope is held in place by means 
of ballast bags suspended from hooks provided for this pur- 
pose and suitably spaced along the equatorial line of the 
envelope; the inflation is therefore effected in quite a similar 
manner to that of Drachen balloons. When the envelope is a 
little more than half filled, it is suffered to rise sufficient for 
slipping the rigid girder under it; the envelope is then secured 


gas 
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to the girder and the filling pursued and completed. 
operation is easy and quick to perform. 


The 


Truss Girder 

This is an entirely rigid lattice girder running from end to 
end of the airship, and arranged between the two halves into 
which the bottom portion of the gas envelope is divided. 
Nearly the whole girder length remains inside of the outer 
envelope, whose shape it approximately suits. 

The girder is built up of steel tubes braced with diagonal 
steel wires or wire ropes, and serves to support the ear, 
rudders, bow stiffening ropes and eventually also the rigid 
bottom section of the shaft connecting the upper platform and 
the ear. 
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This girder is designed to stand, not only all the statie and 
dynamie stresses that may set in under ordinary sailing condi- 
tions, but also any stresses that may arise from pitching or 
uneven distribution of load consequent on any of the gas com- 
partments becoming untight and letting out the gas. With a 
view to fulfilling this condition, which is of paramount import- 
ance in Army airships, the main girder has been made rigid 
throughout. 

Axial Suspension 


The connection between the girder and the envelope is 
effected by means of wire-rope sets leading in pairs from the 
junction knots in the upper side of the girder to the under side 
of the suspension or axial band, the bottom edge of the band 
consisting of a series of small catenaries. 

The ropes of the suspension system show a very pronounced 
inclination to the vertical in order to seeure the connection 
remaining unaltered, notwithstanding the heaviest pitching. 

In addition to the main connection just deseribed further 
lateral connections are provided, the same being so arranged 
as to secure the indeformability of the top portion of the gas 
envelope, notwithstanding its varying gas pressure. 

Rigidly Suspended Closely Adherent Airship Car 

The airship car is a rigid framework of similar construction 
to that of the rigid girder. The car is suspended from the 
girder knots by rigid tubular connections, thus forming with 
the girder a single rigid system. This arrangement enables a 
ready setting up and eventually the fitting of the rigid con- 
necting shaft (or pit) it further greatly contributes to the 
compactness of the whole, a feature which is of great utility as 
well in sailing as in respect to maneuvering from the ground. 

The car is arranged close to the outer envelope and nearly 
in touch with it; almost the whole of the car is closed in with 
glass or with spread canvas according to the position con- 
cerned. 

All these arrangements efficiently assist in lowering the 
resistance to flight. 

Stiffening of Front Portion of the Envelope 

The object of this stiffening is to permit of an appreciable 
reduction in the pressure of the outer envelope relatively to the 
external aerodynamic pressure. The stiffening frame also 
serves to receive the air-intake valves, the object of which is 
to keep up the internal pressure while traveling. 

The stiffening frame consists of a rigid calotte, from which a 
set of slightly elastic bars extend to support the front portion 
of the outer envelope and take up the reaction of the external 
air. This sort of umbrella is rigidly supported by the girder 
so that even wind gusts cannot deform the front of the 
envelope or press it inwardly. 

The air intake valves admitting air into the air chamber 
consists of a large number of balanced blades, arranged in the 
center of the rigid calotte; the working of these blades is free 
from shaking and rattling. 

Beside the air inlet just deseribed there is an automatie air- 
relief arrangement, the object of which is to prevent excessive 
pressures in the air chamber. This objeet is achieved by means 
of automatic valves arranged at the rear of the airship in a 
zone where the areodynamie influence of velocity is practically 
nil. 

The complex of these arrangements and the dimensions 
adopted for the air and gas valves enable high speeds in the 
ascent and descent—up to 1000 meters in five minutes—without 
need of the pilot ever minding the gas or air chambers and yet 
without appreciable pressure variations taking place in these 
chambers. 

A fan, which is kept running only during the maneuvers 
from the ground, serves to maintain the outer envelope under 
pressure and prevent its deformation, when this cannot be 
performed by the front air-intake valves. 

Flexible Gratelike Steering Surfaces 

The steering surfaces of the “ F ” dirigible are generally 
arranged in two sets: one for the dynamic compensation of the 
natural variations in the statie equilibrium, this set being 
built up of horizontal surfaces forming two symmetrical grates 
arried from the car not far from ,the airship’s center of 
gravity, and the other for steering the ship horizontally and 
vertically, this set being built up of vertical and horizontal 
surfaces forming two symmetrical grates which are carried 
from the girder and arranged at the stern. 
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The former set represents a maneuvering convenience rather 
than an actual necessity and can accordingly be dispensed with, 
a small advantage being thus realized in weight and speed. 
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The characteristic feature of these surfaces is that they are 
not stiff and do not swing round an axis, as is the case with all 
other rudder types, but are flexible and have their front edge 
rigidly secured in the respective grates, the controlling means 
being attached to their rear edge. 

When operated by the pilot and bent, these surfaces are 
vambered like airplane wings, the efficiency being very high 
with small bendings and still good with greater bendings. 

The controlling of these surfaces is always effected through 
the intermediary of an irreversible worm gear. 
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These surfaces built up grates of simple and compact con 
struction giving rise to but a small amount of passive head 
resistances. 

The described arrangement of the steering gear coneurs in 
keeping low the total head resistance even when, the air being 
violently agitated, the operation of the rudders is hardened. 

Propelling Apparatus 

The best arrangement thus far designed appears to be that 
of dirigible F.5 now in process of construction. This dirigible 
is fitted with two engines arranged on the center line of the 
ear, each of them driving a propeller through a friction elutch 
and a set of wheel gears, the two sets being connected together 
by a gear box so as to cause, the motion of the two propellers 
to be perfectly alike, and to enable both propellers to be driven 
by a single engine, or either propeller to be driven from the 
engine which is ordinarily intended for the other propeller. 




















Fic. 5 A Later Type, tHe F4 
Close to each engine is arranged the corresponding radiator, 
fitted with adjusting sereen and directly coupled fan supplying 
the necessary air stream also for a ventilated hood surrounding 
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the engine, to prevent accumulation of gases. Each engine is 
also fitted with oil cooler, exhaust cooler and silencer. 

When either of the engines is accidently stopped, it ean still 
be kept hot by means of pipes leading from the running 
engine. This arrangement facilitates restarting, saves the time 
which should otherwise be spent for running the engine up to 
full power, and obviates the danger of the water and oil 
freezing at the low temperatures obtaining at the higher 
elevations. 

In the “ F” dirigibles the auxiliary apparatus such as air 
chamber fan, lighting dynamo, compressed air pump and inter- 
mittent switeh for the route lanterns, are driven from a special 
shaft, the motion of which is secured by either engine without 
need of any interference by the pilot. 














THe Arr INLET ARRANGEMENT Can BE SEEN 


The compressed air supplied by the small pump just men- 
tioned serves for the pneumatie control of the valves, for 
eonveyance of the gasoline and for inflation of the landing 
floating devices. The gasoline supply is so arranged as to be 
action and reading controllable at any 
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easy, ol certain 


moment. 
Serew Propellers with Adjustable Reversible Pitch 
The first “F” dirigibles had fixed blade propellers with 
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large diameter and large pitch to suit. These propellers 


showed a very high efficiency but required a reversing gear for 
the maneuvers near the ground; they also required shafts 


revolving at low speeds and very heavy. In order to comply 


with the practical maneuvering requirements and reduce the 
air ship’s weight, metal propellers with adjustable reversible 
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pitch have been adopted in the latest types, like the propellers 
of the Army dirigibles M, F and V. 

In the dirigibles F'.5 the piteh of either propeller is adjusted 
separately, owing to which the propellers can be used in addi- 
tion to or in substiution for the vertieal rudders for maneu- 
vering near the ground. 


Upper Platform with Shaft and Ladder Communication 
with the Car 


The invariability of the dimensions of the “ F” dirigibles 
enables a most convenient arrangement of the upper platform 
and the vertical shaft and ladder connecting the platform with 
the ear. The ready accessibility of the upper platform is 


considered by all experienced men a sine qua non of an air- 
ship’s military efficiency. 

The upper platform is carried on rigid ribs fixed to the two 
top meridian lines of the gas envelope which are held fast by 
longitudinal partitions. 


The ribs extend sufficiently to make 








DIrRIGIBLE—THE GrIRDER WorRK IS 


CLEARLY SEEN 
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the platform (even when the actual volume of the gas com- 
partment reaches its lowest limit as steady as if it rested on a 
rigid framework. 

This cireumstance facilitates the installation of 
shaft (or pit) with a ladder inside. 


the vertical 
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CONSTRUCTION 


Fig. 9 ContTROL PLANES IN PROCESS OF 





READY FOR TRANSPORTATION INTO THE 
HANGAR 
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General Remarks 
The figures in the annexed table clearly show the progress 
that has been made by the Societa’ Leonardo Da Vinci in their 
successive constructions and bear out the high qualities of their 
more recent airships, viz.: the F.4, whose characteristic advan- 
tages have been demonstrated by actual practice, and of F.5 
which is now in process of construction. 
The following points are noteworthy: 


(1) Even with average volumes and consequently moderate sizes it 
is possible to attain such relative lightness as will ensure that the 
highest altitudes will be reached. 

(2) High speeds can be attained, 
that are usual for military purposes. 


at least at the high altitudes 


(3) The total head resistance is very low. 

(4) The compact construction of these dirigibles allows steep 
inclinations of their axis to the horizontal, and rapid ascending and 
descending speeds. Thus assuming that, in addition to the fuel and 


lubricating oil, 10 per cent of the fuel weight should be allowed for 
such supplies as water, victuals, etc., and assuming another 700 kilos 
weight for the crew and reserve ballast, the F.5 dirigible would be 
capable of starting from its base without making use of its dynamic 
ascending power, could rise at once up to 3500 m. and reach a desired 
object 800 km. away at the rate of 68 km. an hour, stand over its 
target at an altitude of 4060 m., throw 1600 kilos weight of bombs and 
return to its base, always keeping at altitudes over 5000 m. Attention 
is called to the fact that to travel at the average speed of 68 km. per 
hour at an altitude of 4000 m. the airship requires only 185 h.p. out 
of the 480 h.p. which can be developed from its two engines 

(5) Velocities of 110 km. an hour could be realized at high altitudes 
by increasing the volume to about 30,000 cubic meters, that is to say 























with a “F.7” type. the characteristic of which would be such as 
stated in the last column in the appended table. 
F.1 | F.2 F. 3 F. 4 y.517.8 5 37 

Equator diameter........m. 14 18 18 18 20 20 23 
Length between perpendicu- 

lars.. a scerigheracen a 40 72 90 90 90 90 110 
Total capacity. si oceiem 62 cb.m.| 3,700] 13,000} 15,000] 15,000] 19,000} 19,000] 30,000 
Gas chamber capacity.cb.m.| 3,267] 11,800] 13,800] 13,900} 17,800] 17,800] 28,000 
Number of tight compart- 

ments ] 12 12 12 12 12 12 
Total weight per ‘cubic meter 

Of GaS.....-..+- +2. Kg.) 0.257) 0.712] 0.762) 0.668] 0.544] 0.578] 0.544 
Total weight (exclusive of 

crew, armament and pro- 

VisheM)-.0...-++0++20. Kg.| 2,800} 8,400} 10,500} 9,300} 9,700} 10,300} 15,200 
Total weight that can be car-| 

ried at 4,000 m. altitude. 

. Kg. | re ; Dl sacesg 1,400} 3,500} 2,900} 5,500 

Maximum ‘height attainabli | 

(with the help of aerody-| | 

namic power and with ar 

ordinary crew and provi- 

sions for raid of 300 km). } 

-m .. | 3,100} 4,506] 6,500} 6,000} 6,500 


Aver rage be allast- -dise harge pe 
meter for rising about 4,006 





m. high.........+-++- Kg. | .... | .... |-0.950} 1.220] 1.220] 1.920 
Engines... | ] y 4 2 2 4 4 
Total power ‘of ‘engines (as | 

measured on the i 

.H.I 40} 170 400} 320] 480} 760) 1400 
Maximum "power ‘which the 

engines are actually called} 

upon to deve lop wher| 

ee eee H.P.| 30 160 360 300 300 425 800 
Maximum speed near thc! | 

ground......Km. per hour} 50} 62 74.5 73 70 75 80 
Maximum speed at 2,000 m. | 

<adheniee .Km. per hour] .... 62.5 74 80 75 81 90 
Maximum speed at 4,000 m.| 

a batattat cd . Km. per hour we ee eee 78 80 90 97 
Maximum speed at 5,000 m. } 

errr. Km. per hour Ree * 78 79 95 104 
Maximum speed at 6,000 m. 

Km. per hour} ‘ fe : Ri 78 100 110 
Fuel 1} and lubric ating oil con- 

sumption at cruising speec 

(0.85 maximum) and at the | | 

indicated altituces, per hr. a | Ke. 42 35 45 65 125 

|m.2,500] 4,000} 4,000] 4,000] 4,000 

Ditto. _.per Km | 0.100] 0.35¢| 0.660] 0.575] 0.665| 0.85] 1.47 
Rising and dese siiilines speec 

1,000 m. in 6’| 5’ 5” 6’ 6’ 6’ 























The Standard Model “J-R” 


The Standard Aero 
Corporation has recent- 
ly produced an_ inter- 
esting development of 
their primary training 
model “ J.” 

The 90hp. Hall-sSeott 
has been replaced by 
the A-7a_ six-cylinder 
engine of the same com- 
pany. Very high com- 
pression enables this 
engine to deliver 175 
horsepower. 

Instead of the R.A.F, 
3, the U.S.A. 6 is now 
employed. The use of 
a better wing section 
and the higher power 
have transformed a 
slow school machine 
into a very fast recon- 
naissance type. 

Three views of the 
machine are shown 
herewith, together with 
three interesting photo- 
graphs. 


The new stream line exhaust header 




















Sipe VIEW OF THE STANDARD J-R PuRSUIT |] 


>», SHOWING NEW EXHAUST MANIFOLD. 


NOTE THE PRONOUNCED STAGGER 


earries the exhaust 


lined ells de 





* surfaces. The landing gear is stream- 


The axle rises in vertical guides, and when 


normal rests in a U- 
shaped steel case 
streamlined with alumi- 
num. 

All wing struts are 
provided with ball and 
socket fittings. 

The engine bed is 
made very rigid by 
means of steel tube 
stays which connect the 
ash engine supports to 
the longerons. 

There is a single con- 
trol of the Dep. type in 
the rear cockpit. 

The general specifiea- 








THREE-QUARTERS FRONT VIEW OF THE STANDARD J-R, SHOWING NEW 
CARRIES ExHAustT OVER THE Top WING 


LEADER, WHICH 


tions given by the 
Standard are as fol- 
lows: 


Dimensions, Specifications and Performance of the Model J-R 


General Dimensions 


Wing span, upper plane 
Wing span, lower plan« 
Wing chord.. 

Gap between wings.. 
Stagger ‘ 

Overall le xngth of machine 
Overall height of machine. 
Angle of incidence. . 
Dihedral angle...... 
Sweepback..... 

Wing curve... 


Horizontal stabilizer, angle of incidence 


Areas 


Upper wing. 

Lower wing. 

Total supporting ‘surfs rice (wings and ailerons 
Ailerons (each 21 sq. ft.)..... 

Stabilizer—horizontal. 

Stabi.izer—vertical. 

Elevators (each 11 sq. ft.). 

Rudder. ‘ 

Maximum load per sq. y supporting surface 

Maximum load per H.P.... ‘ 


W eight 


Net weight—machine empty . 
Gross weight—machine loaded... 


1764 Ibs. 
. 2400 “ 


28 


Performance 


d ; 95M.P.H. 


48 
. sea 1 to ll 
ites , ie 5000 feet 


Power Plant 


} evl. vert. four stroke eyle. water cooled 

100 R.P.M 175 H.P. 
Weicht.. 605 Ibs. 
jore and stroke 5" x7" 
Fuel consumption per hour 14 gals. 
Fuel tank capacity...... 51 
Gravity tank capacity. 1% 
Total tank capacity.. 5834 
Oil capacity in crank cas 4 

Propeller 

Make “Standard” 
Material Black walnut. 
Diameter a 4” 
Pitch.. A. a 
Direction of rotation (viewed from pilot’s seat) Clockwise 


Landing Gear 


Number of wheels 
Size of wheels 
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Extracts from Inspectors’ Manual Aviation Section, Signal Corps, U.S. A. 


(Continued from the issue of July 15.) 


Inspection of Linen 


All linen used in airplane construction should be up to the 
following specifications : 

Free from all knots or kinks. 

Without sizing or filling. 


As near white as possible. 
Weight, between 3.5 and 4.5 ounces per square yard. 


Strength per inch should comply with Signal Corps specifications. 
Inspection of Propellers 


Army inspectors should inspect all wood to be used in pro- 
pellers for Government use. This wood should be well sea- 
soned; free from knots, sap pockets, dry rot, and should be 
straight in grain. 

Laminations should extend the entire length of the propeller 
of the two-bladed type and no splices should be allowed in 
laminations in the hub. On three-bladed type the splices 
should be made so as to get greatest glue surface and greatest 
cross section of wood. 

Metal tipping should be inspected to see that the metal lies 
close to wood, that nails or rivets have not split the blade, and 
that solder is placed smoothly and properly. 

Propeller hubs should be pressed into propellers on an arbor 
press, and great care should be taken that the wood is not in- 
jured in the process but that a tight fit is seeured. Hub bolts 
should fit hub flanges with very small clearance but without 
filling, and should be a light drive fit through wood. The taper 
and keyway or splines should be carefuly inspected and no 
nickel plating should be allowed in these surfaces. Hub bolts 
should be wired in an approved manner. 

Before shipping from factory, all propellers should be 
checked for balance (standing) on true knife edges, for cheeks 
in wood, for cracks in glue joints, and for alinement of blades. 
This final inspection should be made immediately before ship- 
ping. 

Propellers should be checked for pitch as per sketches or in 
some other approved manner. 


The maximum allowable variation in checking blades of the 
same propellers is as follows: 

Maximum 

variation, 

in inches. 


i OO te awa ande sete ee ; ; 0.24 
NS SEPT CTO CE CTC CUCU CRT ee 20 
For 9-feet diameter......... ngadaa waath ae ae a 5 earata ante ate 27 
rr oc caceee Sad es nw eneeseuasee< .28 
i ss oa tke teehee eneneebicacceens .29 
Alinement (to be measured at a point about 2 inches from tip): 
EEE EEE Ore eee Me 125 
Ne eae 166 
i Cod es ee ke AR ew Se 200 


For 9 feet 3 inches diameter............... SRR 


occ ceesesarstesestoccses 250 
Pitch (taken at points 62% per cent, 75 per cent, and 87% per 
cent from hub) : 
SS SFTPC OT CE CCET CELE OCCT 1.00 
EE ECT Tere eT eer ere Tree 1.02 
EEO TEST CTR eee Tee Tee 1.10 


Inspection of Radiators 


Radiators should receive the following test: 

Each radiator is to be submerged in water and tested with 
an air pressure of 6 pounds, and when passed must be free 
from all leaks. In inspecting radiators, care should be taken 
that provision is made to install in such a way that the radi- 
ators will not be injured by vibration. 


Inspection of Wood 


All wood should be inspected before varnish is applied. 
The following questions should receive the inspector’s approval 
before he passes ary wood for Government use: 


Is grain satisfactory ”% 

Are there any sap or werm 
Are there any knots that look as if they would weaken member? 
Any brashiness ? 

Any holes drilled for bolts or screws that would weaken member? 
Any splits or checks? 

Are laminations glued properly ? 

Are there any plugged holes? 

Any signs of dry-rot? 


oles ? 


Inspection of Metal Fittings 


When fittings are copper plated and japanned, the inspee- 


tion should take place after the copper plating. The following 
questions should be approved by the inspector before being 
passed : 

Have fittings been bent in assembly? 

Does fitting show any defects that lessen its strength? 

Are holes drilled properly? 

Do fittings fit? 


Inspection of Sheet Aluminum 


Sheet aluminum should be inspected for defects such as 
eracks, bad dents, and under specifications in gauge. Where 
openings occur in aluminum the corners should be 
rounded, allowing a good-sized radius. 


Correct Winding for Different Sized Cables 


Windings must be even, with a nice stream-line effect at end 
of winding. When solder is used, care should be taken that 


sheet 


acid does not go beyond soldered portion ot eable. 
Dimensions “ A ”’ 
(See sketch. ) 


to be at least 15 times D or diameter of 


eable. 








e, 
“se 
—> 


Breaking 
strength. 
Pounds, 
1 185 
Li, 500 
1 


winding, 
Inches 


100 
600 
100 
200 
noo 
3,100 
000 
500 


t 
—e 
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1 
3-82 11, 

1: 


t 
ZL 
toot 





toe 


4 37% 
5-16 1%, 1 


*#5,500 pounds for cable, but only 5,100 pounds for loop. 


Only nonaeid flux should be used in soldering. 


Approved Method of Wiring Turnbuckle 
Inspectors will examine all turnbuckles in every assembled 
machine to ascertain that these parts are locked in a manner 
complying with the best practice. When wire is used to lock 
the turnbuckle, it should be of 20 ga. hard copper wire and 
secured in an approved manner. Wiring in the manner shown 
below has proved most satisfactory. 


Notes on Turnbuckles and Connections 


Standard test for turnbuckles: rods are screwed into barrel 


full length of threads on rods, so that last thread is flush with 
end of barrel, unless otherwise stated. 
Turnbuekles held by pin connections. 


=in—= 


» 
\ Not less thew 4 full 
turns ormeve than £ 





Piston speed: 0.1 inch per minute. 

Elongation is measured as per cent of length of rod, when 
break occurs in rod, and per cent of total length of barrel 
when break oceurs in barrel. 


Standard Dimensions and Letters for Turnbuckles 

Inspectors submitting wire or eable test specimens to this 
office for test by the Bureau of Standards should follow this 
procedure : 


¥ rai 4 
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The specimen should be 30 inehes long, with the standard 
connections used in service by the manufacturer attached to 
both ends. 

Testing of Ignition Systems 
Before Mounting on Engine 


It is advisable to test the ignition system before it is 





+. Rs 


Mas 


FT: 


LE ee a 





Au 


lat 


me 
ste 
br 


or 


~ —_— * ee FP 


-_ Ow 


— 








ng 
ng 


as 
re 
be 


nd 
at 


ad 
er 
k 
id 


n 


a] 


is 


ma 


d 


DA eS: fi TT NN AC 


wv 


—_- 


USO RS ee mer 


August 1, 1917 


mounted on the engine, as this may save considerable work 
later in tracing troubles. 


I. Magnetos 


1. Mount magneto on a stand. This should consist of a 
metal plate with means of fastening the magneto; the test 
stand must consist of nonmagnetic metal, such as aluminum or 
brass, and be connected to a grounded water or gas pipe in 
order to avoid static discharges. 

2. Provide magneto with a pulley for driving; pulley with 
two or three steps of different radii, and with a belt groove on 
each step for driving at different speeds, is preferable. 

3. Provide necessary amount of test spark gaps, one for 
each high tension terminal on the magneto, see sketch. Clean 
test spark gaps with aleohol in order to remove all moisture 
and prevent surface leakage of high tension current. Adjust 
test spark gaps as per sketch, distance from (2) to (3) should 
be so as to allow a thin piece of paper to be slipped in be- 
tween the points, without the paper being torn, but the paper 
should touch both points at the same time. Distance between 
(1) and (2) should be 5 mm.; connect (2) to high-tension 
terminal on magneto and (1) to the grounded test stand. 

4, Use standard high-tension cables for making connections; 
all contacts must be good and all connections tight. 


Adjustments of Magneto 


5. If possible, remove cap on breaker box, so that operation 
of breaker points can be observed during test. Adjust the 
distance between the breaker points before the test; the dis- 
tance should be as follows: 

Dixie magnetos, 0.45-0.55 mm., or 0.018-0.022 inch. 

Berling magnetos, 0.40-0.50 mm., or 0.016-0.020 inch. 

Bosch magnetos, 0.35-0.45 mm., or 0.014-0.018 inch. 

Berkshire magnetos. 

K. W. magnetos. 

Breaker points must be clean, make contact over the whole 
surface, and line up properly; no pitting, burning, or oxidiz- 
ing must have taken place. 

Test 


6. Allow magneto to run for 10 minutes in order to be run 
in before starting the test; the speed of the magneto during 
the test should be 15 per cent over the rated magneto speed. 
Rated magneto speed means the speed at which the magneto 
is running when the engine is running at its full rated speed. 
The magneto should be tested for three hours at above speed. 

If it is found necessary to change magnetos after the engine 
has made the six hours’ run, the new magneto should be given 
a six hours’ run on the test bench at 15 per cent over rated 
speed. After this, the magneto is mounted on the engine. The 
engine should then be tested for one hour on dynamometer to 
check up the power at full rated speed. 

7. Observe closely the sparks; all sparks should be of the 
same size—i.e., the corona or the flame on the sparks should 
be of the same size and be even, not show periodical increasing 
or decreasing. It is necessary to watch a spark closely for two 
to three minutes in order to detect any missing. No missing 
must appear at above speed. 

8. Watch closely the performance of the breaker points. No 
arcing between the points must take place. Listen for exces- 
sive noise from the ball bearings; excessive noise indicates that 
the bearings are not properly adjusted, and this may cause 
breakdown in short time. 

9. For the slow speed, run the magneto at approximately 50 
r.p.m., and inerease the speed slowly until the sparks appear 
absolutely regular without missing. This should be done with 
the magneto in full advance, as well as in full retard position. 
Note these speeds: It should not exceed 100 to 150 r.p.m. for 
full advance, and 200 to 275 for full retard position, as the 
starting of the engine otherwise will be too difficult. The vari- 
ation of the magneto speed ean be made by using a friction 
disk arrangement, or if an eleetrometer is used by changing 
the resistance in the field and in the armature. 


Inspection of Magneto After Test 


10. After the test is finished the magneto should be inspected 
and the following points noted: 
_ The breaker points must still be in good condition; no burn- 
ing must have taken place. 

Remove the distributor plate and see if carbons show any 
excessive wear. The wearing surface should show a _ high 
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polish, and no carbon dust should be seen inside the distributor 
plate. 

The segments inside the distributor plate must not show any 
burning of the edges, and the entire surface should show a 
good polish. Segments must not extend beyond the surface 
of the insulation composition. 

Reassemble the magneto, and it is then ready to be mounted 
on the engine. 

Il. Battery System 

11. Mount the timer distributor similar to the magneto. 
This requires special fixtures, which do not necessarily have to 
be of non-magnetic material. Provide a pulley for driving the 
timer distributor in a similar way as for magneto under No, 2. 
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12. Make preper connections between the timer distributor, 
high-tension coil, and storage battery, as indicated on manu- 
facturer’s diagram, and make high-tension connection to test 
spark gaps as for magneto under No. 3. Do not make final 
connection between the high-tension coil and the storage bat- 
tery until immediately after the timer distributor is started to 
run, as the excessive current which passes through the coil 
when the timer is standing still will injure the coil if it is 
allowed to flow for any longer period. Connect an ampere- 
meter with seale reading 0-25 amperes in between the storage 
battery and the coil, and report the current consumption when 
the timer distributor is running at rated speed. 

13. Use a storage battery of not less than 50 ampere-hours, 
and ascertain before test that the battery is 75 per cent 
charged—i. e., reading with hydrometer should show not less 
than 1,200 “ points”; connection to storage battery must be 
clean. 

14, Make all adjustments as described for magneto under 








32 AVIATION 


No. 3, No. 4, and No. 5, and make 
magneto under No. 6, No. 7, and No. 8. 
15. Inspect the timer distributor as under No. 9. 
After Mounting on Engine 
I. Magnetos 
16. Check the point of firing. This depends on the type of 
engine, compression, and ignition system used; battery ignition 
valis for a larger degree of advance than does magnetic 
ignition; the proper point of setting is decided by the manu- 
facturer of the engine. The point of firing can be measured 
on the piston stroke in inches, but it is preferable to measure 
it in degrees on a graduated dial, if such ean be placed on the 
erank shaft or on the propeller hub. 
17. If two independent ignition systems are used, the dif- 


test as deseribed for 
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ference in firing point between these should not exceed 2 to 3 
This should be checked up in the same way as above. 


Wiring Cables 


degrees. 


18. See that all terminals are in good condition, give good 
contact, and that all terminals are tight and secured. Cheek 
up all wiring. High-tension cables must be held in tubing of 
insulation material or strung free in the air, held at intervals 
by supports of fiber or bakelite, but should not be inclosed in 
metal tubing. High-tension cables should not come in contact 
with any grounded metal, as this in time may cause breakdown. 
High-tension cables should be held in such a way that no 
movement of the cables can take place, as this may result in 
chafing of the cable insulation. 

(To be continued) 





The New Sunbeam Overhead Valve Type Engines 


The censorship has now passed for publication a few views 
of some of the latest Sunbeam-Coatalen aircraft engine types. 
These are interesting alike for the points they possess, which 
may be of service to aircraft engine production in the future 


; 














MAGNETO ENp VIEW oF THE 475 B.H.P. 18-CYLINDER SuN- 


BEAM-COATALEN ENGINE OF THE Broap ARROW TYPE 


and for the features in which they must always differ from 
that which is suitable for car practice. 

In regard to all the types of engines illustrated, it will be 
observed that the crankcase and nose piece are cast in one, 
whereby there is achieved the dual gain of lightness and pro- 

















Sipe View or THE 350 B.H.P. 12-CyLInpER SUNBEAM- 
COATALEN ENGINE 


portionately greater rigidity, to say nothing of accessibility 
and so forth. In these features such engines must always 
differ from motor ear practice. Another point concerns the 
absence of flywheels. The engine base, on the other hand, 
which is a dry sump in combination with a compound pump 
at the bottom, represents a scheme which may become a feature 
of standardized motor car engine practice at some future 
period. Every example of this series of Sunbeam-Coatalen 
aireraft engines has overhead valves on the principle of two 
inlet and two exhaust valves per cylinder, with the sparking 
plug set in practically the ideal position. The series of views 
illustrates the vertical, narrow type of engine; the V-form; 
and the broad arrow type wherein three rows, each of six 
cylinders, are set on a common crankease. In this water- 
cooled series the gasoline and oil consumption is notably low, 


as is the weight pe 





horsepower, particu- 
larly in face of the 
handicap under which 
British manufacturers 
have to work nowa- 
days owing to the rel- 
ative unreliability of 
magnetos. 

Thus in regard to 
the 18-eylinder 
head valve Sunbeam- 
Coatalen aircraft en- 
gine ot 475 brake- 
horsepower, there are 
no fewer than half a 
dozen magnetos, Each 


enclosed. 


over 


magneto is 
Two sparks are fur- 
nished to each cylin- 
der from independent 
On this 


also 


magnetos. 
engine there are 
no fewer than six ¢ar- 
bureters. Shortness of 
erankshaft, therefore 
of engine length, and 
absence of vibration 











are achieved by the 





OF THE 170 
COoAT- 


linking of the con 
necting rods. Those 
concerned with three 
cylinders in the broad 
arrow formation work 
linked to the central, master one. 
rangement, the piston travel in the case of the central row 
of evlinders is 160 mm., while the stroke of the pistons of the 
evlinders set on either side is in each case 168 mm. : 

’ The duplicate ignition scheme also applies to the 12-eylinder, 
350 brake-horsepower Sunbeam-Coatalen overhead valve air- 
eraft engine type. It is distinguishable, incidentally, by the 
passage formed through the center of each induction pipe for 
the sparking plug in the center cylinder of each block of three. 
In this, as in the 18-cylinder and the 6-cylinder types, there 
are two camshafts for each set of cylinders. These camshafts 
are lubricated by low pressure and are operated through a 
train of enclosed spur wheels situated at the magneto end. 


MAGNETO END VIEW 
B.H.P. 6-CYLINDER SUNBEAM 
ALEN ENGINE 


on one crankpin, the outer rods being 
In consequence of this ar- 
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“e ; PART II—SECTION 12 


in Wing Structure Analysis for Biplanes 





Reactions in Plane of Lift Truss Due to Upper Rear ; i ,; 
Spar at 0 Deg. t, 84.8 X inp =” Ib. 

Ly At the conclusion of the previous section, we drew the bend- 11.5 
ys ing moment diagram for the upper rear spar as a continuous R118 X 14.0 88 lb. 


beam, and found the appropriate reactions. But since the 


























le a 
d, | bending moment diagram was drawn for that component of R, 35.1 115 — 288 lb 
p § the foree in the plane of the lift truss which was in the plane as — 
"e K of the spar web, allowance has to be made for it on reverting 
er to the lift truss. The running loads were in the ratio of 14 Stress Diagram for Rear Lift Truss at 0 Deg. 
n to 13.8. Hence reactions are 
o 14 We are now in a position to draw the stress diagram for 
g R, 83.1 aa = 84.8 lb. the lift truss as shown in Fig. 1. The only other load to be 
. rm added is 10.5 lb., which is allowance for half the air foree due 
. R, 116.5 X Lm — 118.0 lb. to the engine panel acting on the rear spar. ap 
x 13.8 In drawing this stress diagram, the strut G J is assumed as 
- 14 taking no tensile load, and the lift load at O F is transmitted 
, R, 34.6 Bs > 35.1 Ib. by the cross wire L J to the body. 
Reactions in Plane of Lift Truss Due to Lower Rear Stress Diagram for Internal Upper Wing Bracing at 
Spar at 0 Deg. 0 Deg. 
Since the spacing of the supporting points on the lower In Fig. 2 is drawn the stress diagram for the internal brae- 
wing is identical with that of the upper wing, and the slight —jne of the upper wing at 0 deg. incidence. 
overhang is the same, the bending moment diagram and the The spars have so much "Rts resisting moment in the plane 
shears and reactions will be in direct ratio to the loads. The of the wing that it is perfectly justifiable to treat the inter- 
ratio of loads on upper plane to lower plane is 14 to 11.5. plane wing bracing as a pin-jointed structure and neglect all 
Hence reactions are consideration of bending moments. 
The running loads per foot run are taken from the preced- 
ALLOWANCE FOR ENGINE PANEL— ing sections, with the addition of 4% lb. drift at each external 
648" B , e* p g2tie ine” bracing point. 
e25"c. 675'C. — |use. 
i i e 6 rv Computations for Dimensions of Rear Upper Spar 
i Ag > * - J Having drawn the bending moment diagram, the lift truss 
, 2 D 4. Mi H ee, stress diagram and the internal wing bracing stress diagram, 
ors? K all at 0 deg. incidence, we are in position to determine the 
~ = : , dimensions of the rear upper spar. Since the worst loads 
i 70 € 6& I oe come on the rear spar at this angle of incidence, it is not neces- 
fe 2° —o}*>—_—_—7 ‘9° eS sary to recompute it at 16 deg. also. 
¥ The worst loads it has to meet occur in the inner span, 3 
3 feet from the wing hinge: 
C I H Compression from the lift diagram of 675 lb. 
¢ Compression from the drag diagram of 330 lb. 
Bending moment of 44 ft. lb. 
It is first of all necessary to fix the effective depth of spar 
A,D,E for the wing section employed, namely, the R.A.F.6. The spar 





is placed at 30 per cent from the rear edge, where the thickness 
of the wing is .054 of the chord. For a 62-in. chord, this gives 
a thickness of 3.34 in., or 3 21/64 in. very nearly. 

From this must be deducted the thickness of the two rib 








c caps or flanges. The construction and dimensioning of ribs is 
6 a matter of some uncertainty and controversy, and will be 


dealt with fully in a later article. We will assume for the 
moment that a thickness of ¥% in. will be sufficient for the 

rib flanges, so that the effective depth of the flanges will 
@J be reduced to 3 5/64 in. The actual drawing up of the 











F . 
\ beams is largely a matter of trial and error. That is to 
D L\, say, an apparently suitable section has to be drawn in 
its area, and moments of inertia, ete., have to be com- 


puted together with the factor of safety consequent 
SFALE-1" SOLS. thereon. 
After a number of trials, the spar section of Fig. 3 is 


Fig. 1 Srress Diagram cr Rear Lirr Truss at 0 Dea. yer 
found to be satisfactory. 
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The upper surface of the spar follows the outline of the 
R.A.F.6 wing section at this point, but in making computations 
the slight slope may be neglected. 

To compute the moment of inertia, the quickest way is to 
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ting out this analysis are substantially the same as indicated 
above, and the method of presentation is an excellent model. 


Computations for Shear in Spars 


Wood is so much weaker in shear than in either tension or 
compression, that it is somewhat surprising that designers do 
not make computation for shear in the spar web—although 
spars are always made solid for 2 in. or 3 in. on either side of 
a supporting point, to allow for the maximum shear oceurring 
at such points. 

The maximum longitudinal shear for a beam which is sub- 
jected to vertical shear occurs at the neutral axis, and its value 
is determined by the formula 





—_ F 1 
a= 7 AY 


where /' = vertical shear at the point due to external loads, 








" K I = moment of inertia of whole section, b = breadth of web at 
Ps - G neutral axis, 4, = area of section above neutral axis, y = dis- 
Pp tance of centroid of this area from the neutral axis. 
aN . Thus consider the same upper rear spar 2 feet from the 
wing hinge. The shear at this point, as given by the shear 
force diagram of Fig. 7 of the preceding see- 
c tion, is 20 lb. Considering the seetion of spar 
B shown in Fig, 3: 
F . T = 2.59 
I A= = 1.27 
H 1 
M b { n 
SCALE -Fgig® u y $7 in. 
7 J 7 y 20 
9 TeEPreda ‘ , »PER . TE PN > Acs = . Swe we oe 
Fig. 2 Srress DriaGram oF Upper WING INTERNAL DRAG q 7 p05 1.27 = .87 = 13.6 lb. 


BracinG at 0 Dec. INCIDENCE 


compute for the solid section and deduct the moment of inertia 


of the material channeled out. The moment of inertia of a 


F bd’ 
rectangle being given by the formula —>- 


1.25 & 3.08" 


T an tome 


.600  2.02° . 
12 2 = 3.06 — .45 = 2.61 

A = (1.25) (3.08)— 600 K 2.08 = 3.94 — 1.25 = 2.69 

The stress in the outermost fibers will now be g.ven by the 
formula 


f= os + mY where P = direct load, y = distance of outer 
fibers from the neutral axis and f = stress. Since P = 1105 
lb., M = 44 ft. Ib. = 528 inch. lb. and maximum f eas 
SS XS 795 be. 


2.69 

Allowing a maximum fiber stress for spruce of 6500 lb., we 
get a factor of safety of 8.9, which is in excess of the 7.5 
specified by the Army for the front spar. 

Similar computations can be carried out for the upper 
front spar at 16 deg.—since the biggest load is carried at this 


angle. 
It must be pointed out, however, that although the formula 
P My. . : ; 
f= 7 4. 78 largely used, and is, therefore, perfectly sound 


on a comparative basis, the factor of safety given by it is not 
exactly true. Tests on breaking beams by bending show great 
variations from the above formula, depending largely on sec- 
tions employed, but special values for moduli of rupture by 
bending are not available. 

For the lower wing, if the same chord is employed as in the 
upper wing, and the spars have the same dimensions, no com- 
putations need be made, since the loads on the lower wing 
will always be considerably less. Whether with the same 
chord the lower spars should be smaller than the upper ones 
is a matter to be determined largely from the manufacturing 
point of view. 


A Complete Example of Wing Analysis Arrangement 


In Fig. 4 is shown the complete analysis for the wing 
structure of a Curtiss biplane. The methods employed in get- 





Allowing shearing value of 
spruce to be 400 lb./sq. inch, 
we have a factor of safety ot 
29.4, which is amply sufhi- 
cient. But cases might occur 
where the shear near supports yeuyea ome as 
Is very large, and resistance ‘ r| 
to shear being largely due to 
the web, it is always advisable 
to make such computations. 

(Editorial Note.) With the oul — 


completion of this section, the 
Course terminates in its present 











re 








form. Articles dealing with spe 

cial points in air plane design in 

direct continuation of the Course 

will appear at frequent intervals 

The Course is undergoing revision : 
prior to publication in book form, FG. 


Aeronautical Patents 


Copies of these patents may be obtained for five cents cach, by 

addressing the “ Commissioner of Patents, Washington, D. C.”’ 

ISSUED JULY 3, 1917. 
1,229,503. Filed August 28, 1916. To Knute W. Olson, St. Paul, Minn. 
Safety Device for Aviators. 
»229,28 Filed July 21, 1916. To Geo. Lehberger, Newark, N. J. 
Undercarriage or Chassis for Flying Machines. 
1,230,045. Filed Feb. 25, 1913. To Viadimir Skrivanek, Ft. Wayne, 
Ind. Flying Machine. 
1,229,410. Filed Jan. 4, 
Airplane 
Filed Apr. 24, 1916. To Geo. A. Chaddock, Broad Green, 
Liverpool, Eng. Mechanical Air-Borne Ship. 
1,229,649. Filed Feb. 20, 1917. To Lafayette Pace, LaFollete, Tenn. 
Safety Appliance for Airplanes. 
ISSUED JULY 10, 1917. 

1,231,387. Filed Apr. 4, 1916. To Joseph H. F. Laflamme and Omer 
Gravel, Toronto, Ont., Canada. Bomb Dropper. 

1,231,881. Filed Mar. 9, 1917. To Isaac Francis Taylor, E. Dulwich, 
London, Eng., assignor of one-half to Samuel Peck, London, Eng. 
Aerial Apparatus for Defense against Hostile Aircraft and for 
Other Purposes. 

,231.444. To Ruter William Spruger, Springfield, II. 
Propeller for Aerial Dynamics and other purposes. 

ISSUED JULY 17, 1917. 

232,313. Filed February 10, 1911. To Wilson S. Howell, Jr., New 
York, N. Y. Aeronautical Device. 

,232,616. Filed Jan. 50, 1913. To George C. St. Louis, Fresno, Cal. 
Airplane. 

,233,820. Filed Nov. 10, 
Tenn. Airship. 

,233,982. Filed Oct. 19, 1916. To Frank Clark, Throop, Pa., assignor 
of one-half to William Wellon, Throop, Pa. Aeronautical Machine. 

ISSUED JULY 24. 1917. 
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1916. To John R. Campbell, Austin, Tex. 
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1916. To Joseph B. Stage, Bold Spring, 
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1,234,151. Filed May 17, 1915. To M. M. Goldenstein, Milwaukee, 
Wis. Motor Controller. 
1,234,311. Filed Feb. 24, 1916. To Thomas Smith Duncan, Crayford, 


Eng. Landing Device for Airplanes and Hydroairplanes. 
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Testing Moisture Content in Lumber 
By Thomas D. Perry 


All lumber contains proisture, absolutely dry lumber being 
impossible, commercially speaking. In small test pieces, or on 
a laboratory basis, perfectly dry lumber ean be obtained. 
Perfect dryness (often called “bone dry”) is a condition in 
which all moisture has been evaporated, leaving only dry fibre 
and a minute amount of granular residue from sap (nearly 
negligible and disregarded hereafter). Lumber with a moisture 
content (indicated by m. ¢.) of 5 per cent means that in addi- 
tion to the dry fibre weight the board contains 5 per cent of 
water (by weight), or a total of 105 per cent weight compared 
with 100 per cent dry fibre. In other words, one-twentieth of 
the dry fibre weight represents the additional weight of water. 

There are three principal reasons for testing the moisture 
content of lumber, as follows: 

1. When you buy lumber to be sure you are receiving what 
you bargained for. 

2. When you put lumber in the kiln to ascertain the period 
of time necessary for drying. 

3. To insure properly dried lumber before emptying the kiln. 

To prepare for testing a lot of lumber, take a board from 
the wettest or greenest lumber as it is piled, cut off a piece 24 
inches to 40 inches long and dress both edges, ealling this a 
“test board.” 


Seon, TEST BOARD 





Drecsan. TEST WCE —y 











‘ o he DRS-- SOTH EDGES or TEST BOARD 


Fie. 1 


If the test is preliminary to kiln drying, the test board should 
be put on a kiln ear in such a location that it can be removed 
through instrument openings in side wall, door or end of kiln. 
From this stock test board several sections must be taken at 
intervals in the manner described. (See Fig. 1.) 

Cut off about two inches of one end, which always reject, and 


take another cut 44 in. long (way of grain) to be used as a 
special test piece to ascertain condition of lumber. Smooth 
off edges and corners with a coarse file or sand-paper. One 


or more test pieces should be prepared as lumber enters kiln, 
and others as it is thought lumber is ready for removal. When 
test shows proper per cent of moisture content it may be taken 
from kiln. 


Computation Method Using a Metric Scale 


For convenience in figuring the percent of moisture content, 
scales should be graduated on the decimal system, metric 





THE Metric SCALE 


Fie. 2. 


scales answering this requirement admirably. Fig. 2 shows 
a type of scale especially designed for weighing the lumber, 
equipped with sliding poises, and without the loose weights 
that are so liable to be lost. This scale, however, requires com- 
putation on the part of the user, and is, therefore, subect to 
the possibility of human error. The test pieces are to be 
marked as shown in Fig. 3. The figures above the line indicate 


the initial weight and measurement taken immediately after 
cutting out the test piece. The test piece is then reduced to 
“bone dry,” or until it has reached the minimum weight on 
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a heater or radiator. While still hot re-weigh and re-measure, 
placing final figures below the line. The process of figuring 
is as follows: 


SHRINKAGE WEIGHT 
Betore GLyie. .. 26.600 8.18 in Before drying...... 45.51 grams 
PE Gi ccecatss age 7.86 in oe . rrr 39.23 grams 


39.23) 6.2800(.16 
3.923 

56 2.3570 

2:2638 

832 


Expansion over bone dry. 


= 16% 
Moisture content over bone dry. 


The Computing Scale or Lumber Tester 


This is similar to the preceding, but has a chart etched on 
the scale beam, as shown in Fig. 4, so that moisture content 





THE COMPUTING SCALE OR LUMBER TESTER 


Fig. 4. 


ean be read directly on the sliding poise. This computing 
scale, which is also graduated on the metrie system, may be 
used by exactly the same computation method as the metric 
scale, but for all practical purposes (within a limit of 1% per 
cent accuracy) can be used by taking even grams and reading 
off the nearest percent. 

Cut one or more test pieces, each 14 in. long (way of grain), 
so that the total weight will be between 50 and 100 grams. 
Brush off splinters and loose pieces. Weigh test pieces imme- 


diately after cutting to nearest gram and mark with total 
weight. Reduee all test pieces to bone dry on engine cylinder, 


in oven, or on electric heater, until a constant or minimum 
weight is reached. Re-weigh the identical samples immediately 
after removing from heat and leave poise at exact weight to 
fraction of gram. Place pencil or other pointer on chart line 
at initial weight and follow down and left to final weight where 
poise stands. The point where chart line meets percentage 
seale on poise will give moisture content percentage reading on 
poise. The chart is drawn so that moisture content percentage 
is computed on basis of bone dry weight, as approved by the 
Forest Products Laboratory, maintained by the United States 
Government at Madison, Wis. 

To use for exact results the initial weight must be brought 
to an even gram by slight sandpapering, even though several 
trials are necessary. 

The percentage graduations on poise have finer divisions 
for percentages under 10 percent, since closer results are re- 
quired in testing kiln dried stock within this range. Above 10 
percent the divisions are for air dried and green stock. 

The advantage of the computing scale is its freedom from 
error in subtraction and division. Anyone can use the scale, 
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the simplicity of its operation encourages frequent testing, 
and frequent testing means uniformly dried lumber. 
charts, tabulation, or scales in which the computation is based 
on the initial rather than the final or bone dry weight. 
Lumber at best is a variable material, due to processes of 
growth, and every provision should be given workmen to en- 
courage them in keeping lumber dryness uniform in the wood- 


working shop. 


Purchasing lumber on a moisture content basis is now re- 
Green or partly air dried lumber 
that requires excessive kilning, or even yarding preliminary to 
kilning, is worth less than well air dried lumber ready for use 
after a minimum time allowance for kilning. 

Lumber is valuable according to the speed with which it 
A price penalty for 
high moisture content in lumber bought and a bonus for a 
low moisture content would be beneficial to buyer and seller 
Proper instruments efficiently used will make this pos- 


ceiving merited recognition. 


ean be converted into a finished product. 


alike. 
sible, 


The Avery Propeller Balancing 
Machine 
(From the Automobile Engineer) 

This machine is designed to supersede 
the rough qualitative methods usually em- 
ployed for propeller balancing. It consists 
of a rocking head having at one end a 
boss on which the propeller to be tested 








* 


A GENERAL VIEW OF THE MACHINE 
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PERSPECTIVE ARRANGEMENT OF THE BAL- 
ANCE HEAD 

is mounted, and carrying three knife 

edges, two pointing upwards and one 


pointing downwards but all lying in the 
same straight line. The center of gravity 
of the head is below the line of the knife 
edges, so that the moment of unbalance 
of the propeller is resisted by a moment 
due to the weight of the head itself. A 
pointer is fixed to the head, and swings 
across a fixed scale, recording the amount 
of unbalance in inch-pounds. The knife 
edges bear on a bracket attached to a 
pillar, as shown in the photograph. 

By the use of this machine it becomes 
possible to entirely avoid cut-and-try 
methods of adding and removing weight, 
the exact change which must be made at 
a given radius being deducible from the 
scale readings. It may also be employed 
in balancing the laminations separately 
before gluing, the effort being made to so 
arrange the laminations that their lacks 
of balance will counteract each other, re- 
moving the necessity for any weighting or 
removal of material from the complete 
propeller. 


New City Planning Problems 

City planning ideas have been greatly 
changed, if not revolutionized, by the war. 
Airplanes and the added needs of trans- 
portation and distribution have been 
partly responsible for this, and there is a 
note of inspiration in the statement, made 
by George B. Ford in an article in the 
American City, that France, for example, 
is going ahead, despite the war, with an 
extensive program of _ reconstruction 
against the coming time of peace. Ruined 
cities are being rebuilt along modern 
lines, and older cities are being made over. 








The French hope for lasting peace, but 
they propose to profit by the lessons of 
the recent past and to be ready for any 
emergency. 

It is now seen that the city of the 
future will require provision for aviation. 
We may be slow to realize the fact here 
in the United States, but it will be im- 
pressed upon us later, for we propose to 
take a prominent part in the coming air 
campaign, and it is inevitable that when 
we are more familiar with this means-of 
locomotion we will not return to the old 
ways. Thousands of airplanes will be fly- 
ing in this country within a few years, 
Mr. Ford predicts, and the Postoffice De- 
partment already, in conjunction with the 
Aero Club of America, is planning to 
select appropriate places for landings in 
or hear every important center. In 
France, aviators from a standing start, go 
only about 150 yards before leaving the 
ground, and then shoot up at a surpris- 
ingiy sharp angle, but they require a field 
of about thirty acres on which to make a 
safe landing. Not many cities in the 
United States are well provided with open 
spaces suitable for such landings. 

The importance of moving large num- 
bers of people quickly from one place to 
another is accentuated by war, but it is 
nevertheless not te be disregarded in 
peace time, while the necessity for extend- 
ing terminal facilities of every kind is 
especially impressed upon us by the Na- 
tional crisis. Not only railroads but 
watercraft require more room for taking 
on and discharging freight. This fact has 
been so realized by the French that the 
important ports are being reconstructed 
on a large seale. Facilities are being 
doubled, and in some instances even 
quadrupled, in size. “Hardly a city in 
America,” remarks Mr. Ford, “is pre- 
pared to meet emergency conditions in 
like fashion.” And it is probable that our 
emergency in this regard will come not be- 
cause of the war but as the result of 
peace, when every forward-looking man 
believes that our trade in materials for 
the reconstruction of Europe will be in- 
creased enormously. 

War has emphasized the need of city 
planning along intelligent lines. It has 
exposed shortcomings here and suggested 
improvements there. Even the need of 
suitable recreation has been emphasized. 
But greatest stress, if we except the 
problem of the airplane landing, has been 
laid on the high importance of docks and 
railroad terminals, of roads connecting 
cities, of warehouse facilities and of labor- 
saving devices for loading and discharging 
ears and ships. Of these, it would seem, 
there is no danger of having too much; 
and American cities, still in a comparative 
beginning of their growth, can save bil- 
lions of dollars by taking the lesson to 
heart in time. 
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Bureau of Standards Test on Ackerman Wheels 


Some recent tests have been made at the Bureau of Stand- 
ards on the 26x 3 in. Ackerman wheel, weighing 22 lb. com- 
plete. . 

The tests were made (a) to determine maximum component 
parallel to the axis, (b) to determine maximum component 
perpendicular to the axis, and the hysterisis, if any. 

Test (a) was performed by holding the hub rigidly and 
applying the load at the edge ‘of the rim, as shown in Fig. 1. 
Test (b) is not illustrated, but a similar method was used, the 
hub rigidly held and the load applied at the top of the rim. 





In each test the load was released after an increase of 500 
lb. over that of the previous load. In test (a), measurements 














DETERMINE 
AXIS 


WHEEL ON TEST TO 
PARALLEL TO THE 


ARRANGEMENT OF 
MAXIMUM COMPONENT 


Fic. 1. 


As shown in Fie. 1 on the first test (a), two bolts marked 
(x) broke at root of threads. This allowed spokes to slip out, 
which, in turn, broke the nickle-plated hub plate. 

In the second test (b), two spokes broke by bending, 
the rim and spokes were permanently distorted. 
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were made between punch marks on rim and foundation chan- 
nel. One set of marks was immediately under the point of 
application of the load, and another was 180 deg. from this 
point. Measurements for test (b) were made from the rim 
to a point on the hub directly under the load and 180 deg. 
from same. 

In Fig. 2 are shown curves for test (a), in Fig. 
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test (b). After each loading and release there apyears to be 
a set, but the return loop is not shown, so that the hysterisis 
work cannot be computed. This does not, however, appear to 
be considerable. The ultimate strengths were 3,800 Ib. and 
8,950 lb. for the two tests. With these curves in hand, the 
designer can compute exactly what occurs under any shock on 
landing. 

Figs. 4 and 5 show the simple mounting of this wheel on 
the asic. 

Excellent performance has been secured with this wheel in 
actual field tests in landing, getting away and running over 


uneven ground. A test made February 13 last at Mineola, 
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L. 1., by Capt. A. W. Briggs, formerly of the British Royal 
Flying Corps, is thus described in a letter from Captain 
Briggs : 

“In a test flight today at the United States Aviation Field, Mineola, 

Long Island, I flew a Curtiss type J.N.4 military biplane No. 76, 
equipped with Ackerman wheels. The test was to determine the 
qualities of the Ackerman wheel. 
n. “After making several landings in bad ground, stalling and dropping 
» to 6 ft. upon several of the landings, and then taxi-ing rapidly over 
very rough surface, I wish to say that the wheels proved to do all that 
was claimed for them and more, as their resiliency perfectly abosrbed 
all shock before it reached the axle, causing the machine to hold the 
ground after a drop, and have little or no tendency to bounce as is 
the usual case in such landings. 

“ Over bad ground the uneven surface was, to all intents and pur- 
poses, smoothed out causing easy riding to the machine.” 





National Physical Laboratory Report for 1916-17 


The annual meeting of the General Board of the National 
Physical Laboratory was held at the Laboratory at Ted- 
dington, Eng., June 19th. The President of the Royal Society 
(Sir J. J. Thomson) is chairman of the board, and Lord 
Rayleigh is chairman of the executive committee. 

During the past year the laboratory has been closely 
engaged—with a largely augmented staff, of whom more than 
one hundred are women—with a variety of researches and 
investigations arising out of the war, and has dealt with a 
greatly increased volume of test work for government depart- 
ments. Out of the wealth of reports we select the fo'lowing, 
dealing with or bearing upon aeronautical work: 


The Effect of Surface Roughness on the Heat Trans- 
mitted from Hot Bodies to Fluids Flowing Over Them 


According to the Reynolds theory of heat transmission the 
heat transmitted from a hot surface to a fluid flowing over it 
for a given velocity of flow and difference of temperature is 
proportional to the frictional resistance between the fluid and 
the surface. Previous investigations at the laboratory and 
elsewhere have fully demonstrated the truth of this theory for 
the eases of commercially smooth surfaces, and owing to the 
considerable attention which is now being devoted to increasing 
the efficiency of radiation of air-cooled engines, it was con- 
sidered to be of importance to determine whether the consid- 
erable increase in frictional resistance which would be obtained 
by artificially roughening the surface would be attended by a 
corresponding increase in the heat transmitted. The necessity 
for such an experimental investigation is apparent from the 
consideration that the Reynolds theory is based on the con- 
vection of heat due to turbulent motion, and that in cases in 
which the resistance is due to eddies on a larger scale, such as 
those thrown off from the edges of a thin plate normal to the 
current, its application may not be valid. A series of heat 
transmission experiments was accordingly undertaken with 
two brass pipes identical in all respects except that in one the 
internal surface was in the smooth drawn condition in whieh 
it was received and in the other the internal surface was 
roughened by means of a screw-cutting tool so as to form a 
series of sharp ridges. Water was cireulated through the 
pipes by means of a centrifugal pump provided with suitable 
speed regulation so that the mean velocity of flow could be 
varied from 15 to 100 ems. per second. The outside of the 
pipe was surrounded by insulated coils of Eureka wire con- 
nected to the supply mains through variable resistanee, and 
so arranged that the temperature of the pipe could be main- 
tained at the desired value above the temperature of the water. 
The mean surface temperature of the pipe was measured by an 
extensometer specially designed for the purpose. For the 
estimation of the initial and final temperature of the water, 
thermojunctions in thin brass tubes were placed in the water 
at the extremities of the experimental length and connected to 
a potentiometer. The estimation of the flow of water through 
the pipes was obtained from a carefully calibrated meter. 
Observations of the frictional resistance of the pipes were 
made by the usual method. The investigation is not yet com- 
pleted, but sufficient evidence has been obtained to demonstrate 
that for the degree of roughness of the pipe used the Reynolds 
theory can be applied for all practical purposes. 

Equipment 

The new wind channels, 4 and 7 ft. in diameter respectively, 
which were reported to be almost complete at the close of the 
last annual period, have been in continuous use for almost the 


whole of the current year. In both it has been found possible 
to obtain air speeds of 80 ft. per second with the more 
powertul motors installed, and the steadiness of the current is 
quite satisfactory when the supply is steady. In the early 
months difficulties were experienced from very sudden changes 
in the frequency of the supply voltage to the laboratory, which 
caused much inconvenience. The steadiness has since been 
greatly improved by the supply company, and the electrical 
plant rendered suitable for accurate work by careful attention 
to the voltage regulator installed in the generator room of the 
division. In the evenings the control so obtained is sufficient 
to render unnecessary continuous hand regulation of the air 
speed during an experiment. 

The channels and balances of the new equipment were ecare- 
fully set up independently of results obtained in the older 
channels. The speed standard was, as before, the standard 
National Physical Laboratory anemometer calibrated on the 
whirling arm to the nearest 0.1 per cent. of velocity. After 
setting up in this way, a standard wing section was tested, 
and the results were found to agree with those in the earlier 
channels, The same accuracy of agreement was found in a 
comparison made by the Massachusetts Institute of Technology 
and by the Royal Aireraft Factory, who followed National 
Physical Laboratory methods. The absolute accuracy of the 
methods appears to be established as of a high order. 

New methods of test have been developed during the year 
in order to deal with new requests; the difficulty of the 
experiments called for is steadily inereasing, and greater 
complexity in the models has made it important to consider 
new methods of holding them, so as to get the necessary 
mechanical strength without undue aerodynamical effects, 
which may be large unless the utmost caution is observed. 

It is believed that the new methods have now been estab- 
lished beyond the experimental stage, and will form part of 
the accumulated experience of the division. 

Experiments on Airship Models 

Much work on the resistance and stability of airships has 
been carried out during the year, both on the non-rigid and 
rigid types. The results when applied in practice have proved 
to be very valuable, having led to the economy of time which 
follows from the success of the first attempt. 

Work on sereens for the shielding of airships has also 
received considerable attention. The structure of eddies is 
very complex, but methods have been devised whereby the 
necessary observations and records can be made. The more 
advaneed results of the investigation are now becoming 
available and will shortly reach the stage at which a report 
can be made on the motion of the air in the neighborhood of 
an airship shed and screen. 

Further investigations have been carried out on the equilib- 
rium of kite balloons in direct connection with their use on 
the full seale, and modifications have been indicated which are 
now commonly adopted. 


Experiments on Models of Airplane Wings 

The work on aerofoils has covered the usual field, which 
includes work on new sections, the effect of combinations of 
planes and, in particular during this year, the aerodynamic 
properties of triplanes. Deformations of wing form due to 
the sagging of the fabric have been reproduced on a model and 
the variation of wing characteristics dependent on such 
deformations has been determined. 
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Experiments on Complete Models of Airplanes and 
Seaplanes 


The results in the 7 ft. channels have proved that the 
increased scale and speeds made available do not lead to 
appreciably different results from those obtained in the smaller 
channels. The advantages of a larger section of channel are 
considerable in dealing with complete model airplanes as the 
mechanical accuracy of construction can be earried to further 
length. 

The number of tests on complete models has again been 
considerable, and recently two very accurate and complete 
models have been constructed, one at the National Physical 
Laboratory, and the other at the Royal Aireraft Factory, on 
which work will continue for comparison with full seale 
observation of stability and performance. 

The results so obtained are also useful for the ealeulation 
of the motion of an airplane when maneuvering or when 
looping, conditions in which the aerodynamical conditions 
react directly on the stress problems connected with aero- 
nauties. General methods of dealing with the strengths of 
air planes and propellers come up for consideration from time 
to time and where necessary the caleulations are supplemented 
by additional experiments directed towards the determination 
of the forces acting. The conditions of flight are continually 
changing and are accompanied by fresh problems requiring 
solution. 

Test on Airplane Bodies 

The experiments under this head refer more particularly to 
the body as forming part of the whole airplane structure. The 
conditions of shape are fixed partly by aerodynamical consid- 
erations but on the whole more by the size of engine employed. 
The increase of resistance of the body due to the slip stream 
from the propeller is important, and for both pusher and 
tractor types has been made the subject of direct experiment. 

Stability 

In this section very little new ground has been broken, but 
the applications and detailed analysis have received much 
attention. Some work has been carried out on the stability of 
kites and kite balloons in addition to that of airships which has 
already been referred to. 

Propellers 

A number of propellers have been tested during the year, 
mostly in a wind channel, but occasionally on the whirling 
arm. The subject of the airflow round a propeller has been 
investigated from the point of view of design, and the investi- 
gation has led to an addition to the theory of design which is 
expected to ensure greater certainty in producing a propeller 
which is suitable for a special purpose. The work has given 
an explanation of a large part of the empirical design factors 
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which have been used in the past. The theory in its new form 
has a direct bearing on the problem of the helicopter, and 
shows reason for large errors in applying the older methods 
of calculation to the problem of direct lift. 


Special Investigations 


During the year an analysis has been made of the perform- 
ance of airplanes as measured by tests on the full seale. The 
conelusions reached are of very direct practical application, 
and it is hoped that they will lead to improved performance 
by directing attention to the salient features of importance in 
the design of a modern airplane. 

Caleulations have been made of the trajectories of aerial 
bombs, and the experiments on radiators have been continued. 


Alloys Research 


To a large extent, the work on aluminum alloys, which has 
been carried on throughout the year with the greatest possible 
energy, has been devoted to the immediate practical require- 
ments of aireraft construction. A very large amount of work 
has been carried out and a long list of reports on a number of 
points of first-rate importance has been submitted, in the first 
place to the Advisory Committee on Aeronautics and to the 
various Admiralty and Army authorities concerned with air- 
craft construction. More recently the Advisory Committee on 
Aeronauties has formed a sub-committee to deal with light 
alloys, and on this sub-committee the laboratory is represented 
by the superintendent of this department. The work of this 
sub-committee is already making itself felt in a considerable 
increase in the amount and urgency of the work required of 
the department in connection with light alloys. At the same 
time it is gratifying to find that a considerable number of these 
results, thanks to the activity of the sub-committee and the 
representatives of the Air Board upon it, are finding 
immediate translation into practice. The work of the depart- 
ment in this connection may, therefore, reasonably claim to 
have assisted to a material extent in the development of the 
very marked improvements, particularly in aeronautical 
engines, which have been achieved during recent months. 

During the year there has also been a marked revival in 
connection with those aspects of work on light alloys which 
have been earried on under the auspices of the Alloys Research 
Committee of the Institution of Mechanical Engineers. Much 
of this work overlaps and interlocks with the work required 
for immediate aircraft purposes, but, thanks to the grants 
from the Alloys Research Committee of the Institution of 
Mechanical Engineers, and, through them, from the Industrial 
Research Department, it has been possible to investigate a 
number of matters of broad and fundamental interest in con- 
nection with the whole question of aluminum alloys and their 
future use and development. 





Offer Spruce for Airplanes 


least 60 per cent 
conference held at - 2 


result of a 


Thickness.—2 in. to 6 in., inclusive. At 


Not more than 40 per cent 2 in., 5 


pair its usefulness for wing beams. 
The 50 per cent of all lumber 4 ft. and 


be 2 in. and 4 in. 
longer shall yield clear cuttings, straight 


As a 
Washington between authorized  repre- 
sentatives of spruce manufacturers of 
Oregon and Washington and representa- 
tives of the Signal Corps, the Aircraft 
Production Board, the British, French, 
and Italian missions now in Washington, 
and the lumber committee of the National 
Council of Defense, Howard E. Jayne and 
F. A. Douty, of Oregon, proposed on be- 
half of the spruce men to furnish aircraft 
spruce for the coming year’s big program 
at $105 per 1,000 feet. This price is about 
one-half that which has been paid up to 
now by many of the airplane manufac- 
turers. The price applies to the allies’ 
needs as well as to those of the United 
States. 

If it is finally approved by Government 
authorities it will, in the opinion of the 
lumber committee, unquestionably result 
in a big saving on spruce requirements. 

Specifications Proposed 


The specifications which have been pro- 
posed by the spruce men and which re- 
ceived the informal approval of the Gov- 
ernment’s representatives present are as 
follows: 


thick. 
in. and 6 in. thick. 

Width.—All to be 4 in. and wider, not 
over 10 per cent under 5 in. wide. 

Length.—Fifty per cent to be 19 ft. and 
longer. Fifty per cent to’ be 4 ft. and 
longer. 

Measurement.—Width and_ thickness 
fractional. Lengths in multiples of 1 ft. 

Grain.—All lumber 38 in. and thicker 
shall be not less than 70 per cent vertical 
grain of an angle of 45 deg. to 90 deg. on 
each carload. All lumber 2 in. thick shall 
be not less than 30 per cent vertical grain 
of an angle of 45 deg. to 90 deg. on each 
earload. 

Grades.—The grades agreed to are as 
follows: 

Grades Agreed Upon 

The 50 per cent of all lumber 18 ft. and 
longer shall be clear four sides, straight 
grained, not less than six annular growth 
rings for each 1 in., sound and well manu- 
factured, free from shakes, spiral and 
curly grain. 

This grade will admit of bright sap, 
wane, pinworm holes, slight variations in 
sawing, or other defects that will not im- 


grained, not less than six annular growth 
rings per each 1 in., sound and well manu- 


factured, free from shake, spiral, and 
curly grain; some may contain knots, 


pitch pockets, wane, pinworm holes, slight 
variations in sawing, and other defects 
that will not impair its use for the pur- 
pose intended, providing, however, that 
each piece must produce, for buyer, clear 
straight grain, cuttings from 4-ft. to 17-ft. 
lengths, which shall not inelude over 5 
per cent of such cuttings 4 ft. to 7 ft., 
inclusive. 
Anti-Aircraft Control System 

A board of officers to consist of Maj. 
Elmer J. Wallace, Coast Artillery Corps; 
Maj. Charles T. Richardson, Ordnance 
Department; Capt. Jacob M. Coward, 
Coast Artillery Corps, Detached Officers’ 
List; and Capt. George R. Allin, Field 
Artillery, Detached Officers’ List, is ap- 
pointed to meet at Fort Monroe, Va., at 
the call of the senior member to investi- 
gate and report upon anti-aircraft fire- 
control system which will be common to 
both branches of the Artillery. 





On July 
signed the bill appropriating $640,- 
000,000 for the enlargement of the 
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Air Service of the Army. We give 
herewith two statements, one by 
Brig.-Gen. George O. Squier, Chief 
Signal Officer, and the other by 
Howard E. Coffin, chairman of the 
Aircraft Production Board, outlining 
as far as it is possible to do so, the 
plans of those charged with the ex- 
penditure of the appropriation : 


Statement of Gen. Squier 


“TI am not here to make public our 
plans or to indulge in prophetic figures. 
The closest estimate I can give is about 
this: That the Allied Governments have 
determined to enter Germany by the air 
route and the United States Government 
is going to provide enough machines to 
make itself felt in putting this program 
through. 

“That is not saying that we will con- 
struct 22,000 airplanes or 1,000,000 or ten 
or a dozen. If I knew how many ma- 
chines we would or could construct in a 
year I wouldn’t tell, because it would be 
telling von Hindenburg, and he’d thank 
us for the information. The best time to 
tell the enemy about any military program 
is after that program has been carried 
out. 

“Germany announced her 42-centimetre 
guns by hauling them up to the battle 
line and firing shells of hitherto unheard 
of caliber into Belgium. After the guns 
were built and placed and in operation 
she encouraged the press in glorifying the 
results. The Germans are a nation of 
press agents, but they never let publicity 
tamper with a Government secret. 


Air Route Into Germany 


“Of course the public wants to know 
what we are going to do with the $640,- 
000,000 which Congress has appropriated 
for the aviation service. Well, it’s safe 
to say that we will spend that money and 
probably much more on the air route into 
Germany. That’s about all we are going 
to say. 

“Civilians are continually asking, 
‘What are your plans?’ It’s hard to con- 
vince some business men that an efficient 
military program is not a plan, but many 
plans. It ought to include all the plans 
there are in order to meet and defeat the 
fellow on the other side of the firing line, 
and you may be sure he has not been ad- 
vertising his intentions. 


“The public ought to be educated in‘ 


the psychology of war, to be taught the 
swift opportunism which must be em- 
ployed in carrying out any great military 


enterprise. The essence of strategy is 
surprise. In many respects war is the 
polar opposite of regular business, as 


business is generally considered. The cap- 
tain of industry schemes out his work, 
sometimes looking years ahead. He plans 
to operate in settled communities, or com- 
munities whose growth and condition can 
be fairly well calculated. But the very 
spirit of warfare is shift, change, im- 
permanency. A General on the field is 
working against a hidden foe whose 
science and wit are constantly employed 
for the wrecking of that General’s plans. 

“How, then, could I say, if I would, 
what America’s aviation program will be 
for the next six months or a year? If 
you will show me von Hindenburg’s pro- 
vision for air attack during the coming 
winter and spring, then I might divulge a 
few Yankee plans to counter it. 






$64.0,000,000 Appropriated for Army Aviation 


Cost from $9,000 to $75,000 


* People who are so cocksure about our 
determination to build 22,000 airplanes 
seem to be inspired with the notion that 
aeros are all made on the same pattern, 
turned out of the factory as alike as two 
cubes of sugar. As a matter of fact air- 
planes vary in cost between $9000 and 
$75,000; and a comprehensive aerial pro- 
gram must include everything from a sim- 


ple school machine to a flying dread- 
naught. New inventions are continually 
being tried out, new appliances and 


modeis must be installed in order to keep 
up with the times—or a little ahead of 
them. 

“The German General Staff—that mys- 
terious body working and thinking all the 
time somewhere between Berlin and Con- 


stantinople—isn’t going to let things re- 
main at a standstill over there, and we 
may be called upon to revise our whole 


system in order to wreck theirs. That is 
war, which, as I have explained, is the 
most elastic thing in the world. 

“A recently cabled report quotes the 
German commander of aviation as saying 


that American aviators will fail, among 
other things, through lack of courage. 
That German, obviously, has never en- 


countered an American flier in action.” 


Mr. Coffin’s Statement 


“The program must be carried out with 
a promptness equal to that displayed by 
Congress in passing the measure. It is a 
task demanding all the initiative and 
power of American industry for its con 
summation, and, just for that reason, one 
to which the nation will respond. 

* All world’s records for industrial de- 
velopment of a new art must be broken. 
Whatever crimes may later be laid at the 
door of those who are to direct this work, 
that of inaction or slowness in accomplish- 
ment must not be one of them. 

“We are prepared to go ahead at once 
with the expanded plans which the ap- 
propriation makes possible. 

“One word of caution only need be said 
here. Under ordinary conditions at least 





a year would be required for the indus- 
trial preparation which this program de- 
mands. Yet we have no such length of 
time in which to perform the task now, 

“In spite of our previous inexperience 
in quantity production of fighting planes 
we must have thousands of them for next 
year’s use to make the contribution which 
the allies expect of us. 

Must Await Results 

‘It must be remembered, therefore, 
that a few months will necessarily elapse 
before the outward results of our indus- 
trial effort will show in the shape of 
quantities of finished fighting machines. 

“It may be announced, however, that 
most gratifying progress on this prelim- 
inary organization already has been made 
during the last few weeks, and if it pro- 
gresses in the future at the stride that has 
been developed there need be no fear as to 
America’s position in the aircraft field by 
next summer. 

* Within a comparatively short time we 
shall have enough of the type required for 
training the thousands of men who will 
constitute a contribution to the winning 
of the war equal in importance to the pro- 
duction of machines. 

* America is the last great reservoir of 
material for war pilots as well as for air- 
planes. Already three of the twenty-four 
big new training fields are completed and 


instruction on them has begun. Others 
are being rushed to completion. 
Orders Placed 
“Orders for training machines were 


placed weeks ago, and shipments of the 
first output already have been made. The 
output of this most necessary type will 
continue to increase rapidly, as we al- 


ready have plants experienced in their 
manufacture. 
“One hundred and ten thousand offi- 


cers and men—an army of the air greater 
than our standing army of a few months 
ago—will be needed. The whole project 
is one which appeals to the imagination of 
our people and to the genius of our Amer- 
ican engineers.” 








> 


_ 














Photo Central News Service 
ANTI-AIRCRAFT GUN 


42 


ON THE ITALIAN FRONT 
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In view of several erroneous statements 
which have been made in the public press, 
relative to the Manufacturers Aircraft 
Association, AVIATION prints the following 
statement issued by the Chairman of 
the Publicity Committee, Fay L. Faurote: 

At a meeting held July 24 in the law 
offices of Crisp, Randall & Crisp, well- 
known patent attorneys, the air manufac- 
tures of the United States pooled their 
patent interests for the good of the Govy- 
ernment and formed a new organization 
known as the Manufacturers Aircraft As- 
sociation, Ine. By the terms of their 
agreement the various patents owned by 
the individual members are to be taken 
over and so cross-licensed that their use 
may be made universal to all engaged in 
the industry. 

This action comes as a result of a num- 
ber of conferences held in Washington 
by the members of the National Advisory 
Committee for Aeronautics and the offi- 
cials of the Army and Navy and the 
Manufacturers Aircraft Association. 

In January, 1917, the Secretary of War 
and the Secretary of the Navy requested 
the National Advisory Committee for 
Aeronautics to investigate the aircraft sit- 
uation and recommend a solution for the 
problem in patent litigation which had 
arisen between the Wright-Martin Corp. 
and the Curtiss Aeroplane & Motor Corp. 
As a result of these meetings a special 
sub-committee on patents was established 
at a regular meeting of the Executive 
Committee on February 10, consisting of 
Charles D. Walcott, chairman: S. W. 
Stratton, S. D. Waldon, and Lieut. J. H. 
Towers, U. S. N. In May, 1917, Judge W. 
Benton Crisp, Frederick P. Fish (Mr. Fish 
Was not able to serve, and therefore 
Charles Neave, his partner, acted in his 
place) and Dr. W. F. Durant were added 
to the sub-committee on patents, the latter 
Serving as acting chairman. 

Previous to this time, Howard FE. Coffin. 
chairman of the Aircraft Production 
Board and a member of the Council of 
National Defense, and Sydney C. Waldon. 
of the Aircraft Production Board, had had 
several conferences with the aircraft man- 
ufacturers, and at the time of the Aero- 
nautic Show in New York suggested an 
association which later was formed under 
the name of the Aircraft Manufacturers 
Association. Meetings were held in Wash- 
ington on March 23, June 18 and July 10, 
11 and 12, to which representatives of the 
aircraft manufacturers were invited. 

After many weeks of consultation and 
deliberations between the interested par- 
ties an agreement was drafted by Mr. 
Crisp and Mr, Neave and reported to the 
Executive Committee of the National Ad- 
visory Committee for Aeronautics, which 
agreement was finally approved by the 
Executive Committee. 

When these negotiations were started 
the task of bringing all of the parties in- 
terested together seemed insurmountable. 
but actuated by patriotic impulses it was 
finally agreed at the last regular meeting 
of the Aircraft Manufacturers Association 
held in Washington, that the cross-licens- 
Ing agreement and license be completed. 
and a recommendation made for the for- 
mation of a corporation under the laws of 
the State of New York to be known as the 
Manufacturers Aircraft Association. Inc. 
This recommendation was followed and 
for the purposes of keeping the organiza- 
tion free from partisan influences in order 
that the best interests of all stockholders 
thereof might be managed and directed 
during the first five vears of its existence 
under a definite and fixed policy, it was 


Manufacturers Aircraft Association, Inc., Organized 


decided to place the control of the associa- 
tion in the hands of three voting trustees, 
consisting of Judge W. Benton Crisp, Jo- 
seph S. Ames, professor of the Depart- 
ment of Physics of Johns-Hopkins Uni- 
versity, whom it will be remembered was 
recently sent abroad by President Wilson 
as a member of a commission delegated to 
investigate scientific subjects, and Albert 
H. Flint, the vice-president of the L. W. 
FE, Engineering Company and vice-presi- 
dent of the Aircraft Manufacturers Asso- 
ciation. 

Of these three, one represents the Man- 
ufacturers Aircraft Association, Inc., one 
the Curtiss and Wright interests, and the 
third is a neutral elected by the other two. 

The directors of the Association are: 
Frank H. Russell, of the Burgess Co. of 
Marblehead, Mass.; Albert H. Flint of the 
L. W. F. Engineering Co.; John P. Tar- 
box of the Curtiss Aeroplane & Motor 
Corp.; Harry Bowers Mingle of the Stand- 
ard Aero Corp.; B. S. Foss of the Sturte- 
vant Aeroplane Co.; George H. Houston 
of the Wright-Martin Aircraft Corp.; H. 
Kk. Talbot, Jr., of the Dayton-Wright Aero- 
plane Co. 

The officers of the Association are: 
Frank H. Russell of the Burgess Co., pres- 
ident; Albert H. Flint of the L. W. F. En- 
gineering Co., vice-president; Harry B. 
Mingle, of the Standard Aero Corp., treas- 
urer; Benjamin S. Foss of the Sturtevant 
Aeroplane Co., secretary and Benjamin 
L. Williams, assistant secretary. 

Judge W. Benton Crisp, one of the trus- 
tees, well known as Henry Ford’s attor- 
ney in the Selden patent case, the counsel 
for Curtiss in the Wright vs. Curtiss liti- 
gation and representative of the Hudson 
interests in the Hudson crank shaft case, 
was retained as general counsel. 

sy the terms of the cross-licensing 
agreement any responsible manufacturer 
of aircraft, or one who intends to become 
a bona fide producer of same, or any man- 
ufacturer to whom the United States Gov- 
ernment has given a contract for the con- 
struction of ten more airplanes, or 
any person, firm or corporation owning 
or controlling United States patents relat- 
ing to airplanes may become a party to 
the voting trust agreement, provided for 
in the by-laws, and can qualify as a mem- 
ber. 

It is the purpose of the association not 
to curtail, but to open up the industry in 
order that the Government officials and 


airplane manufacturers may not at this 
time be under any improper or unfair re- 
straints. 

All patent litigation relating to air- 
planes between members of the associa- 
tion ceases automatically, and the air- 
plane industry is therefore left free to ex- 
pand to any limits desired or required by 
the unusual demands of the war. 


Goggles for Aviators 

A goggle designed for use by aviators 
has several interesting features, different 
from anything previously produced. The 
glass used in this goggle has been tested 
by the Underwriters’ Laboratory of Chi- 
cago and by the Army and Navy and 
other Government Laboratories and found 
ideally suited for the purpose it is 
intended. 

The glass is called “ Resistal,’ and is 
manufactured by Strauss & Buegeleisen, 
Warren Street, New York. It is made of 
two pieces of glass with an intervening 
layer of celluloid, welded together in such 
a manner as to form one perfect whole, 
which is waterproof and not affected by 
any conditions of heat, cold or moisture. 
The edges of the glass are not sealed and 
nothing is used in the manufacture that 
is affected by moisture or air. 

The glass is bent to conform to the 
curvature of the face and gives an ex- 
treme limit of side vision as well as an 
unobstructed vision in either direction. 
Less than five degrees of vision at the side 
are cut off by the goggle. 

The frame is extremely comfortable, 
warm and durable and is made to fit any 
face. A cushion of rubber is mounted as 
a pad in addition to the usual velvet silk 
chenille providing a comfortable bearing. 

If cracked by a blow or concussion, no 
particles become detached and there can 
never be flying pieces of glass, no matter 
how badly the glass may be hit. Even 
after it is cracked, it remains airtight and 
watertight. It does not discolor, scratch 
or distort the vision and is as transparent 
as an ordinary sheet of glass. 

This glass can also be made in any de- 
sired colors, such as amber, euphos or 
smoke. 





Major Foulois Head of Airplane 
Division 
Major Benjamin D. Foulois has been 
uamed chief of the airplane division of 
the Army. 
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New Curtiss Flying Boat 

The new Curtiss model H 8-1, a flying 
boat built for coast patrol work, had its 
trial flight July 24. Piloted by Harold 
Kantner, with Wallace Bugh as passen- 
ger, the machine left Buffalo at 9.15 a. m., 
arrived at the Toledo, Ohio, Yacht Club 
at 1.05 p. m., left Toledo at 5 o’clock and 
landed at the Detroit Motor Boat Club at 
6 o’clock. 

On the return trip the next day, in face 
of a head wind, and with weather condi- 
tions so foggy that the pilot was compelled 
to follow the winding American shore of 
the lake, and with no attempt at speed, 
the machine, which left Detroit at 9.15 
a. m., arirved at Angola, on the outskirts 
of Buffalo at 2.40 p. m. 

The new model is powered with a 200 
h.p. Curtiss engine, which worked per- 
fectly on the trial flight. 


Manufacturer’s Specifications 


GENERAL DIMENSIONS: 


Wing span—upper plane... 59 ft. 4 in. 


Wing span—lower plane.. 45 ft. 8 in. 
Gap between wings...... 90 in. 
Depth of wing chord..... 751/16 in. 
A =e 0 deg. 


Length of machine, overall 38 ft. 6 in. 
Height of machine, overall 14 ft. 3 in. 
a 


Angle of incidence....... deg. 
Dihedral angle.......... 0 deg. 
ee R.A.F. No. 6 
AREAS : 

OE ee 370 sq. ft. 
Dh Pi ocesnecceaee 256 sq. ft. 
MG, GEM. cs cee cccces 54 sq. ft. 
DE <éncaneseecctnte’ 25 sq. ft. 
Blevators, each......... 24.9 sq. ft. 


Vertical stabilizer....... 34.9 sq. ft. 
Horizontal stabilizer..... 63.9 sq. ft. 
Total supporting surface. 626 sq. ft. 
Loading (weight carried 

per sq. of supporting 


MED Uibdvawecenet 6.7 Ib. 
WEIGHTS: 
Net weight — machine 
ST a hibs do hb sikh ae 6 3215 Ib. 
Gross weight — machine 
A ade tte te ew on 4205 Ib. 
Ree 990 Ib, 
Fuel, 100 gal... 610 Ib. 
Oil, 8 gal... 60 Ib. 
Passenger ..... 160 Ib. 
ra 160 Ib. 
990 Ib. 
PERFORMANCE : 
Speed, maximum......... 73 m.p.h. 
Speed, minimum......... 52 m.p.h. 
Climbing speed (from ac- 
££ Pear 500 ft. in 3 min. 
PNGINE : 
Se eee y 2-3 
Horsepower (rated at 1400 | 
BRED ecccccececcece 200 
Weight per rated hp..... 3.45 Ib 
Fuel consumption per hour 
2 3 eae 54 Ib. 
Fuel tank capacity...... 100 gal. 
Oil tank capacity........ 8 gal. 


W. A. Morgan Manager of Curtiss Co. 


William A. Morgan of Buffalo, retiring 
president of the Buffalo Copper & Brass 
Rolling Mill Company, becomes the vice- 
president and general manager of the 
Curtiss Company in general charge of its 
business and operations. 

John N. Willys of the Willys Overland 
Company has been elected president of the 
Curtiss Company, Mr. Willys has also 
been elected a member of the executive 
committee to succeed Harry ‘Evers of 
Buffalo, resigned. 

Mr. Morgan’s record in handling the 
phenomenal growth of the Buffalo Copper 
& Brass Rolling Mill Company under its 
strenuous war demands is high evidence 
of his ability to meet the requirements of 
the Curtiss Aeroplane Company’s coming 
expansion. 

Aviation Boards Appointed 

A board of officers to consist of Maj. 
Henry H. Arnold, junior military aviator, 
Signal Corps; Capt. Henry W. Harms, 
junior military aviator, Signal Corps, 
and Capt. Lewis H. Brereton, junior mili- 
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tary aviator, Signal Corps, is appointed 
to meet in Washington at the call of the 
senior member for the purpose of examin- 
ing such officers of the aviation section 
of the Signal Corps as shall appear before 
it to determine their fitness for rating as 
junior military aviators. 

A board of officers to consist of Lieut. 
Col. William Mitchell, aviation section, 
Signal Corps; Capt. Milliard F. Harmon, 
Jr., junior military aviator, Signal Corps; 
and Capt. Davenport Johnson, junior 
military aviator, Signal Corps, is ap- 
pointed to meet in Paris, France, at the 
call of the senior member for the purpose 
of examining such officers as may appear 
before it to determine their fitness for 
rating as junior military aviators. 


Prof. L. S. Marks to Have Charge of 
Engine Investigations 

The National Advisory Committee for 
Aeronautics has just secured for an in- 
definite period the services of Prof. Lionel 
S. Marks, head of the combined depart- 
ments of Mechanical Engineering of Har- 
vard University and Massachusetts In- 
stitute of Technology. He will be as- 
signed to assist in the special work of the 
Sub-committee on Power Plants, and will, 
have charge of certain investigations 
relating to airplane engine design con- 
ducted by this committee at the Bureau 
of Standards. 

Professor Marks is a recognized expert 
in thermodynamics, engine cycles, and 
particularly the gas engine, and is prob- 
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ably the best qualified man in the country 
to supervise the important investigations 
proposed. 





Army Wants Aviation Observers 
It is desired to obtain in service in the 
Aviation Section, Signal Officers’ Reserve 
Corps men qualified for training and com- 
mission as observers from airplanes. 
Candidates for this position should be 
from twenty-five to thirty-five years of 
age, should have a good education and be 
physically fit. Keen eyesight is essential. 
Ability to draw, and judge distances are 
desirable features. He should be well 
balanced and have good judgment, and if 
possible previous military experience. 

It will be the intention to assign suc- 
cessful candidates to a school for periods 
of instruction of from three to four 
months. This course of instruction will 
cover study of artillery, fire from air- 
planes, reconnaissance, photography, ra- 
dio and bomb dropping. 

Candidates who desire to make applica- 
tion for this position should write to Air- 
plane Division, Chief Signal Officer, War 
Department, Washington, D. C., who will 
furnish them the necessary information 
and blanks for making application to take 
examination. 

Candidates who complete the course 
successfully will be commissioned as First 
Lieutenant, and will be eligible to promo- 
tion. The pay carried by this commission 
is $2,000 per year with an increase of 25 
per cent when engaged in the duty of 
observation officer. 
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Trans Oceanic Company, 


America 
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HE problem of aeroplane motor 
lubrication, resolved into its sim- 


plest terms, is this: 


*‘To lubricate an exceptionally fine 
motor operating continuously under max- 
imum load,”’ 


Hence, we have produced AEROL 
not an oil of mystery—but a practical 
quality lubricant based on conditions to 
be met (except for rotary motors). 


AEROL is, first of all, a very high 
grade oil, free from impurities. 














—fromadolier up. Its lubricating values are very high, 
Soe aa on because it is an exceptionally good oil, 
stand hard, rough usage. There made from a good crude to begin with, 
ee ee poe by a process developed through years of 
bility. knowing how. 
ae eee on ene” The drop in viscosity with the increase 
cylinder farm motor to the in heat is (relatively) unusually small. 
a See. It is made in three grades of viscosity to 
a i meet the requirements of different types 
gr od watch is ea ier to keep of motors. 
running accurately than a poor 
_ AEKOL is a practical oil because it is 
Likewise, an aeroplane en- easily handled and flows easily. This 
et gue ngage lap: elton feature is of practical utility where oil is f 
brother. . drained off and cleaned out frequently. : 
RE Also, where external feed systems are ; 
plane motor, because of its used. t 
ver) I nene¢ ; uid dé Je S I : 
er Fall details, characteristics and tests : 


will be furnished to government officials, 
aeroplane manufacturers and others inter- 
ested in the subject of aeroplane motor 
lubrication. 


Technical and Research Department 


SWAN & FINCH 


COMPANY 
163 BROADWAY, NEW YORK 


Quality Oils Since 1853 
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DYNAMIC BALANCE 


for crankshafts, etc. 





Send for pamphlet describing my 
latest Dynamic Balancing Apparatus 


MODEL 1917 


It is just as scientific as was my last 
year’s model (not now made by me), 
although entirely different in principle 
and construction, much cheaper and 


vielding still better results. 





No Agents, Representatives or Licencees ! 





Made and Distributed EXCLUSIVELY by 


N. W. AKIMOFF, Harrison Building, Philadelphia 
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(Originator of the Dynamic Balancing Machine still known by his name.) 








48 


August 1, 1917 


AVIATION 











What Would You Think 


of a Manufacturer— 


—who wrote to you with a stub pencil— 

“We are saving much money because 

we do not use typewriters and’ tele- 

hones”? You might well wonder 
be) 

whether his merchandise was as much 

out of date as his business methods. 


You know that modern time and 
labor saving appliances are not added 
expenses, but that they have super- 
seded slower and more costly pro- 
cesses. 


The concern that uses your business 
paper to tell you its business story is 
simply making it easier for you to buy 
intelligently with the least waste of time 
on your part and theirs. 


For the right kind of advertising short- 
ens the distance between human minds 
just as certainly as the railroad has 
shortened the distance between places. 
It is still possible to walk from New York 
to Chicago, and it is still possible for a 
business to get along without advertising, 
BUT— 

—don’t forget that the seller who does 
not advertise, is not only paying for 
the results that such advertising would 
get him, but he is also paying more than 
necessary. 

Progressive advertisers are progressive 
merchandisers and it pays to do business 
with them. 





THE ASSOCIATED BUSINESS PAPERS, we. 


The International Association of Trade, Technical and Class Publications 


ALL OF WHICH HAVE SUBSCRIBED TO THE “STANDARDS OF PRACTICE” 





Advertising & Selling 
American Architect 
American Blacksmith 


American Exporter rae? 
trician 

American Hatter 

American Machinist 

American Paint & Oil Dealer 

American Printer 

American School Board Journal 

Architectural Record 

Automobile Dealer & Repairer 

Automobile, The 

Boot & Shoe Recorder 

Brick & Clay Record 

Buildings & Building Management | Hotel Monthly 

Bulletin of Pharmacy 

Canadian Grocer 


Hardware Age 


Implement Age 


Canadian Railway & Marine World | Industrial Arts Magazine 


Cement World Inland Printer 


Clothier & Furnisher Iron Age 
Coal Age International Trade 
Concrete Lumber Trade Journal 


Domestic Engineering 
Drygoodsman, The 





Ury Goods Reporter 
Editor & Publisher 
Electrical Railway Journal Fitter 

Electrical Review & Western Elec- Metallurgical & Chemical Engi- 


Electrical World 

Electric Traction 

Engineering & Mining Journal 
Engineering News-Record 

Farm Machinery—Farm Power 
Furniture Manufacturer & Artisan 
Grand Rapids Furniture Record 


Haberdasher, The 
Hide & Leather 


Illustrated Milliner 


Lumber World Review 
Manufacturers Record 


Marine Engineering 
Metal Worker, Plumber & Steam 


neering 
Modern Hospital 
Motor Age 


Motor World 

National Builder 

National Druggist 

National Petroleum News 
Power 

Practical Engineer 

Railway Age Gazette 

Railway Electrical Engineer 
Railway Maintenance Engineer 
Railway Mechanical Engineer 
Railway Signal Engineers 
Shoe & Leather Reporter 
Shoe Findings 

Shoe Retailer 

Tea & Coffee Trade Journal 
Textile World Journal 
Transfer & Storage 





Dry Goods Economist ; Manufacturing Jeweler ; Woodworker 





HEADQUARTERS: 220 West 42nd Street, NEW YORK CITY 


Information concerning Business Papers cheerfully supplied 
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RESISTAL 


AVIATOR’S GOGGLES 


Un breakable Resistal goggles are equipped with unbreakable lenses. 
No glass will fly from Resistal lenses from a blow suffi- 
cient to shatter an ordinary lens. 





7 sy 
ese 
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These lenses are made of a layer of transparent celluloid 
welded under enormous pressure between two layers of 
the finest glass, giving 97.64% of transparency and at 
the same time subduing some of the glare. 





Bent for Side Vision Resistal lenses are bent for side vision, increasing the 
range of sight of the wearer. 


As the layer of celluloid 
acts also as an insulator, 
vapor will not gather on 
Resistal lenses. 





Water- No adhesive cement is used 
roof in their construction, with the 
P result that water has abso- 
lutely no effect on Resistal 

lenses. 


Tested Resistal lenses have been 
subjected to the most rigid 
tests, and comply fully with 
the regulations of the Army 
and Navy. 


Prompt Delivery can be had in any 
quantity. Write us direct for full 
information and prices. 








Strauss & Buegeleisen 
37 Warren Street m 3. % 
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Aluminum Company of America 


PITTSBURGH, PA. 
Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 


General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
Branch Offices: 


a a 131 State Street re en 120 Broadway 


in oiinenig 1500 Westminster Building Philadelphia. .... 1216-1218 Widener Building 
fo” 950 Leader-News Building Rochester. deta Nieieiee 1112 Granite Building 
D ; 1512 Ford Buildine San Francisco (Pierson, Roeding & Co., Agents) 
etroit........ WererrvrrT? rT | 212 Fore - c ing 731 Rialto Building 
Kansas City........... 308 R. A. Long Building Seattle (Pierson, Roeding & Co., Agents) 
Los Angeles (Pierson, Roeding & Co., Agents) 523 Colman Building 
494 Pacific Electric Building Washington. ..509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest Branch Office, or to General Sales Office 

















WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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HE “ Gnome ”’ type aeroplane engine cylinder furnishes 

i a most exacting test of the accuracy of a turret lathe. Re- 
duced from a forging of 47 pounds to 7 pounds, with the 
finishes kept remarkably close, the time of 2 hours 47 minutes 
on a 3-A Universal Hollow-Hexagon Turret Lathe meant a 
Note how thin and close together SaVing of thirty-two hours over engine lathe output. See us 


the fol forming.’ Tearing very = about your aeroplane problems. 


THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U. S. A. 
TURRET LATHES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 


NEW YORK Office—Singer Bldg. Boston Office—Oliver Bldg. Buffalo Office—Iroquois Bldg. 
Detroit Office—Ford Bldg. Chicago Office and Show Rooms—618-622 Washington Blvd. 
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a counterbalanced aviation 
crankshaft.... 


one of the | 8 different 

models we are now making 

for 14 aviation motor companies... . 
reduces vibration and eliminates bearing pressure 


We have shipped 48,463 Counterbalanced Crankshafts to July 27th, 1917 








THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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‘GRAND RAPIDS 
LUMBER TESTER 








KNOW the MOISTURE CONTENT of your 
LUMBER 


DIRECT READING—NO COMPUTATION—NO GUESSWORK 


All air-dried lumber for AIRPLANES should be tested to 
insure uniformity. 

Lumber shculd contain from 5 to 10 per cent. moisture for 
manufacturing purposes, according to kind of work. 

Lumber containing less will absorb moisture from the air 
and expand. 

Lumber containing more will expel the surplus and shrink. 

Determine time required for drying by testing before loading 

iln. 

Determine if lumber is dry by testing before “‘pulling’’ kiln. 

The Grand Rapids Lumber Tester is based on “‘bone dry’”’ or 
constant weight and is scientifically correct, according to the 
standards of the U. S. Forest Laboratory at Madison, Wisconsin. 


GRAND RAPIDS VAPOR KILN 


Manufactured by GRAND RAPIDS VENEER WORKS 
Grand Rapids, Mich. Seattle, Wash. 
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THE STANDARD 


CLOCKS 


FOR USE ON 
AEROPLANES and 
SEAPLANES &ce. 








The Justly Celebrated 
8 DAY—HIGH GRADE 


“CHELSEA” 


CORRESPO NDE NCE SOLICITED 


CHELSEA CLOCK CO. 


10 State Street, Boston, Mass., U.S.A. 




















From an actual 
night photograph Taken with 
without retouch- 


ing, ’ 
itself, 


Aviation Barometers Equipped With 


MARVELITE 


self-luminous Radium compound of quality 


Are proving so useful and so entirely satisfactory that no 
manufacturer can longer afford to deley investigating the merits 
of this remarkable new material. Correspondence solicited, samples 
furnished and any reasonable demonstration gladly made for makers 
of barometers, compasses, sights, clocks and watches. 


COLD LIGHT MFG. COMPANY 


DENVER, COLORADO 


light except th 
glow of Marvelit 














“ Flexo” Side Type 
Used by the U. 8S. Government 


Having just completed large orders for the Allies we 
are in better position than ever to take care of our trade 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, LOS ANGELES, CAL. 
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IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 1917 


Fudian Motocycle 


‘With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all 1917 
Indian models for interested military officials. 


Illustrated 1917 Indian Catalog and other 
descriptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
859 STATE ST. SPRINGFIELD, MASSACHUSETTS 
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Siurfevant 


(REG. U.S.PAT. OFF.) 


Aeroplane Company 


Jamaica Plain Boston 


Member Aircraft Manufacturer’s Association 














Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 


15 William Street New York 


Telephone, Hanover 6028 























Heavy Elastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 











Sy, dard H-3 


quipped with our cord 





J. W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS. 














54 


AVIATION August 1, ly, 





AIRPLANE SPRUCE “DALTON SIX” 


WE HAVE 


SILVER SPRUCE 
PACIFIC SPRUCE 


GRADED AND INSPECTED BY 
PACIFIC LUMBER INSPECTION 
BUREAU, INC., AND 


WEST VIRGINIA 





SPRUCE has 
OF THE MANUFACTURERS (36) “DALTON SIXES” Installed | 
GRADING RULES. WRITE FOR Why Not Investigate? . 
SPECIFICATIONS AND PRICES. mULaKEe Bene Onlee ales 


JOHN L. ALCOCK & CO. Dalton Manufacturing Corp. 


Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U. S. A. 


BALTIMORE, MD. 








In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” } 


is indispensable. 
Furnished for 
English or Metric 
Thread Cutting. 
One Manufacturer | 
of fine instruments 
for aeroplanes now | 











Bound Volumes I and II of 


AVIATION 


eae ICAL ‘ancwaineiie 


containing course on 


Aerodynamics and Airplane Design 


Five Dollars each by mail 


THE GARDNER, MOFFAT CO., Inc 
120 West 32nd Street, New York 
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Radiators 


E have learned some 
valuable lessons in our 
ten years of radiator 


manufacture. 


We have had the valued help 
of Yale Sheffield Technical De- 
partment in many ways. 


What the past ten years has 
taught us is at your command. 


We want to build the best 
radiators made. We never 
manufacture down to price. 
Quality comes first. 


Maximum efficiency with 
minimum weight. 


Your prints are solicited. 


The English & Mersick Co. 


New Haven, Conn. 
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PROPELLERS 


PECIALLY designed 
and constructed to 
meet the requirements 


of your power plant 


VELenednenoneseueentenenenanerneceoneneneerranessaneriee 


TT 


Inquiries Solicited 


HARRIMAN AIRCRAFT MOTORS CO. 
SOUTH GLASTONBURY, CONN. 
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“Usco 99 
NUMBER 72 


THE STANDARD 
KITE BALLOON Fasric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas-TIGHT 
NEuTRAL, INvISIBLE CoLoR 
Wirtustanps ALL WEATHER 


ConpITIONS 
AND*AcEs WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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Wittemann-Lewis Model T-T, 9Ojh.‘%p. 


WITTEMANN - LEWIS 
AIRCRAFT? COMPANY 


NEWARKH, N. J. 


Main Office and Factory: 


Lincoln Highway, near 
Passaic River 


Telephone, Market 9096 












“THE TANDEM BIPLANE” 


















INHERENT LONGI- 
TUDINAL STABILITY 
















Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 



















ELJ-5 


Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 


Janney 
Aircraft Company’s 


New Model 
Training Tractor 
Biplane ELJ-5 


With Hall-Scott A-5 Six Cylinder Engine 


Detailed Description 
upon request 


JANNEY AIRCRAFT CO. 


MONROE, MICH. 

































With the manufacturing facilities of three 





large factories in New York, Tennessee and 





New Jersey we are in a position to execute 
with despatch orders’ for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 







with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market. 


LANZIUS AIRCRAFT COMPANY 


Executive Offices 


608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 











































August 1, 1917 





WESTMORE 
PROPELLER 


will not warp or split 


Built for high power motors 
Water proof and heat proof 


Quantity Production 


WRITE FOR INFORMATION 
Address AIRCRAFT DEPARTMENT 


SCHWEIZER & WEST MFG. CO. 
308-324 N. Ada St., Chicago 


Cable address ‘“‘SWESCO” 


Cabinet makers with over thirty years’ 
successful business behind them 























MODEL “F"” SPORTSMAN'S SCOUT PLANE 


Scout Planes 
built to order 


Military Training Machine 








Ready for delivery 





Detailed information furnished on request 


Longren Airplane Co. 


Topeka, Kansas 


Established 1911 611 East 10th 
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HE = advan- 
| tages gained 
from design- 
ing and manufac- 
turing successful 
racing motors of wide 
renown, are strongly re- 
flected in the excellence of 
Wisconsin Aviation Motors. 
Chrome Vanadium Steel, double heat treated, is used 
throughout. Chemical analyses, physical tests and rigid in- 


spections make sure that each motor maintains the high 
Wisconsin standard. 


“Wisconst2, 


aviation motors are built in six- and twelve-cylinder sizes. 
Write for specifications. 
WISCONSIN MOTOR MFG. COMPANY 
Station A, Dept. 338, Milwaukee, Wisconsin, U. 8S. A. 
New York Branch: 21 Park Row. T. M. Fenner, Factory Representative 
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Size 


Case 
Reduced Aluminum 
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Aviation Barometer 


Made in United States. 
Movement compensated to overcome changes in temperature. 
Dial revolves so zero of altitude can be set at the hand at 
sect, of flight without showing error, as scale is equally 
ivided. 
Supplied to U. S. Navy, U. S. Signal Corps, leading manu- 
facturers and to different Foreign Governments. 
In material, workmanship, pride of manufacture, no effort 
is lost, no expense spared to make this Barometer worthy 
of the Tycos Reputation. 
Let us submit information on this Barometer as well as on 
Inclinometers and Pocket Altitude Barometer—the purchasing 
we leave to your discerning judgment. 


Taylor /nstrument Companies 


Rochester, N. Y. U. S. As 
For sixty years makers of scientific i instrumen ts of superiority 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 




















PREVENTS STALLING 
FOXBORO 


TRa0e MAAn 


AIR SPEED INDICATORS 


Tell the aviator at a glance if his machine is maintaining buoyancy, or stalling. It 
accurately measures the relative wind pressure, the force which keeps the plane in the 
air. It insures safe flying. 


Send for illustrative and descriptive Bulletin No. BF110. 


THE FOXBORO CO. Foxboro, Mass., U. S. A. 





New York Chicago Pittsburgh Birmingham, Ala. 





50 Church St. 1363 Monadnock Bldg. B. F. Jones Bldg. 740 Brown Marx Bldg. 
Philadelphia ; St. Louis San Francisco Peacock Bros. 
1414 So. Penn. Sq. 1984 R. Exch. Bldg. 461 Market St. 285 Beaver Hall Hill, Montreal 

















LEARN TO FLY with the 


MOLER AVIATION INSTRUCTORS 


Training Camp—Harvey, IIl. 


A Pilot’s License Guaranteed 
“WHAT IS THE FUTURE FOR AIRPLANES AFTER THE WAR? Commercial 


possibilities recognized in Europe:—to be studied here.”—Daily News, July 17. 
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This is the subject all live young people should A new World open to the one who acts now. anetnnen, - —_ 
awaken to. Your Country's demands are first. 7 — 
Then—Exhibtion, Instructorship, Mail, Patrol, Lessons in the air with the well-known aviator, CAH: 
Message, Passenger Carrying, etc. A. C. Beech. 4 — reo. 


A new training device, ‘‘ The Teratuter,”’ in use Ideal training camp, adjoining Lake Michigan, 
for preparatory training. 30 minutes from Chicago. Investigate to-day. 


A ailctd ‘ea > 4 
MOLER AVIATION SCHOOL, 105 S. Fifth Ave, CHICAGO AS Po 
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The “Christensen Self-Starter” for Aviation Motors 


WEIGHS ONLY 40 LBS. COMPLETE 


Uses Gasoline and Air, Furnishing the Compression Stroke of the 
Motor Without Turning It. 


Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Efficiency. 
Standard Equipment on ‘‘Thomas’’ Motors. Used by U.S. Army and Navy 
WRITE FOR CATALOG OF AERO MODEL 


Can be Sete Exon and!2_ THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 
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LARGE Stock & an WAP OSPECIAL 
ReGuLar | /ALOMINUM A To 
Sizes “ We Maxe Screw Head ons rm Rivets For Every Purrose. (Ge ORDER 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 
70 FRANKLIN AVENUE 70 — snecter Tents, corsets,ceccins, maic Bass. BROOKLYN, NEW-YORK 
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Light as Aluminum 


CASTINGS 


Main Office: 
26 Cortlandt Street 
NEW YORK CITY 


ACIERAL METAL 


Non-corrosive by salt water 


RODS 


Prompt Deliveries 


ACIERAL CO. OF AMERICA 







Strong as Steel | 


SHEETS 


Plant: 
20 Orange Street 
NEWARK, N. J. 




















A POPULAR PRICE LAND OR WATER PLANE 








TWO 
PLACE 
LAND 
MODEL 
$3,000 






















The 


Perfect 
Starter 


A self-contained air , 
motor coupling direct to ‘ 
the end of the crankshaft. 
Averages 15 separate starts on a volume of air and re- 
charges itself in less than 30 seconds. Cannot interfere 
with normal action of motor, as when idle the Perfect 
Starter leaves motor entirely free. 


Weight complete ‘ ‘Model D” for 150 H. P. engines, 56 Ibs., and ‘*Model C’ 
complete for 250 H. P. engines, 70 lbs. Tested and approved by U. S. and 
many foreign governments. 

Send for Free Booklet 





MOTOR-COMPRESSOR CO., NEWARK, N. J., U. S. A. 





















— 





Marine—Airplane—Automobile 


The Duesenberg Engine is made in three types to fit these three requirements. 
The design is the same in each instance. Write for details. 


DUESENBERG MOTORS CORPORATION, 120 Broadway, N. Y. City 
















60 





AVIATION 





AIRPLANE CRANKSHAFTS 





With a Perfect Record 





WYMAN-GORDON COMPANY 


Every precaution known to science 
to safeguard quality is found 


WORCESTER, MASS., U. S. A. 


in our factory methods. ESTABLISHED 1883 














INGEST LGN" 


McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 


Highest-Grade—Strongest 


ALUMINUM CASTINGS 


Tensile strength....... 44,250 Ibs. Sq. In LARGE CAPACITY 
Comapsession .......... 1000 *“ “* “* 

SP PLANT 

| SRE 66,300 “ ” ; : f 

Fusing Point.......... 1040 Degrees F Quick Deliveries Guaranteed 











OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


A. C. DUTTON LUMBER CORPORATION 


Mills 
SOUTH BEND, WASH. 
TACOMA, WASH. 


General Sales Department Wharves, Warehouses 
SPRINGFIELD, MASS. and Storage Yards 
POUGHKEEPSIE, N. Y. 











ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 


120 Broadway, Equitable Building 


19 Queen Anne Chambers, Westminster, S. W. 


Government Contractors : Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 


Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 











q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 


q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 


made DU PONT DOPE the standard for airplane 


surfaces. 


Du Pont Chemical Works 


E. I. du Pont de Nemours & Co., Owner 
120 Broadway New York 
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Radium Luminous 
Material 


SHINES IN THE DARK 


INNUMERABLE USES 
IN ITS ORIGINAL 
POWDERED FORM 
OR APPLIED WITH 

ADHESIVE 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 
YEARS 


A SAFETY DEVICE FOR WAR 
ON 


MACHINE GUN, PISTOL 

SIGHTS; RANGE SCALES; 
TELEPHONES; WIRELESS 

NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS; 
WRIST, STOP AND POCKET WATCHES; 
SIGNALS; PLOTTING BOARDS; ETC. 


AND RIFLE 
AUTOMATIC 
APPARATUS; 


Radium Luminous Material Corporation 
Fifty Five Liberty Street New York City 
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Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 











ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 
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AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 
of 


AERO 
RADIATORS 
INTAKE 


and 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 
New York 
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Factors of Safety | 


These Count in Aeroplane Construction t 





NON-INFLAMMABLE | | 


Cellulose Acetate Base 


belestron Cloth Vamistes | 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestron Sheets «° Films | 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 














Fowler Airplane 


Corporation 








Office and Factory 
128-130 Twelfth Street 


San Francisco, Cal. 














Erie Specialty Co. 


Main Plant 

Erie, Pa. 

Executive Offices: 25 Pine St., 
Manufacturers 
AIRCRAFT METAL PARTS, 
BOLTS, NUTS, CLEVIS PINS, 
SHACKLES, EYE BOLTS, MA- 
CHINE SCREWS, ETC., ETC. 


Fittings, Forgings, 
Castings 


We are increasing our equipment in 
every department—foundry, forge 
shop, stamping, automatic screw 
machines, tool and die shop. 


New York 


All our products are rigidly in- 
spected and meet all Government 
requirements. 


Are you on our catalog mailing list? 
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CUSTER 
STATOSCOPE 


A glance tells whether 
ascending or descending 
and gives relative speed 
of movement. 

Construction simple. 
No mechanical parts to 
get out of order. No 
outlet tube to pinch. 

Continuous _registra- 
tion. 


Used by U. S. and 
British Governments. 


Custer Specialty Co. 
Dayton, Ohio 











American Automotive Company 


Manufacturers 


Aeroplanes and Hydro-Aeroplanes 








FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 


Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt. requirements. 





TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY, PA. 
New York Office: Woolworth Building 


oz: O 








MBit nites. SE LORE, 20 ITT MR. 





C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 





WOOD WORKING MACHINERY 


SPECIALLY ADAPTED 


FOR 


Aeroplane Factories 








Write for information catalogue No. 97 
OLNEY & WARRIN 


406-412 Broome Street 
Tel. Spring 4425 NEW YORK, N. Y. 














METAL HOSE 


For every Airplane Requirement 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 


Broad and Race Sts., Philadelphia 


New York Boston Cleveland 








Chicago Detroit 
a 











AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 





Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 
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PUNCH PRESS WORK 
AND STAMPINGS 


Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessary. 


Also—Aeroplane Machine Work. 


CENTURY TELEPHONE 
CONSTRUCTION COMPANY 


BUFFALO, N. Y. 


Oil Proof —Gasoline Proof. 
Water Proof 


VELLUMOID GASKETS 
Tough—Compressible—F lexible 


If you are not familiar with Vellu- 
moid have us send you samples— 
either sheet or gaskets cut as per your 
blue prints. 


Expert Gasket Cutting department. Quick service 
Fibre Finishing Co., 27 State St., Boston 











Special Sheet Metal Work 


Vo 
Airplanes 


Precise Work Executed 
from Blue Prints or 


specifications 


The Auto-Aero Sheet Metal Works 


45 High Street, New Haven, Conn. 





PONTOONS 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 
Saranac Lake, N. Y. 
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AIR-SCREWS 
PROVEN PROFICIENCY 


Detailed information upon request 


BUFFALO AEROPLANE CORP. 


BUFFALO, N. Y. U.S. A. 


ee Sagar Cable Address, ““BUFFAIRO” 





Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, etc. 


~~ Miscellaneous steam hammer and hy- 
& draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U. S. A. 














DAVENPORT 
SCHOOL OF AVIATION 


Special inducements to students who 
wish mechanical instruction and actual 
experience in our airplane factory. 


Field training under Chief Instructor 
: LOUIS BODER. 
Write today for booklet 
School and Factory at Davenport, Iowa. 








Airplane Linen 


Used by the United States and British 
Governments in their air services; also 
by the large airplane manufacturers 


Samples and Specifications 
sent on application 


Robert McBratney & Company 


Linen Manufacturers and Importers 


121-123 Franklin Street, New York 
and at Belfast, Ireland 
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LEYGRAND & CO. 


120 Broadway, New York 








ALUMINUM SHEETS 


All Sizes and Dimensions 

































only thing necessary. No flux 
needed. 

Doesn’t take the strength out of 
metals, make them brittle, nor 
cause alloy castings to warp or fail 
to line up. Used by U. 8S. Army 
and Navy, leading airplane manu- 
facturers, etc. 

Send 50 cents for trial bar. $3.00 pound. 
Money refunded ij not satisfactory. 
Booklet on request. 


$O-LUMINUM MFG. & ENG. CO., Inc 
Room 25, 1790 Broadway New York City 








TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 

FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 


Correspondence Invited 


THE BEAM AIRPLANE COMPANY 


CELINA OHIO 








hls 












All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New Yok DETROIT Chicage 





Aeromarine 
Plane & Motor Co. 


Manufacturers of 


Aeroplanes ana Motors 


Member of Aircraft Manufacturers 
Association 


New York Office: Times Building 
Telephone, Bryant 6147 























Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. Address replies to advertisements with box numbe care of 
AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 7, 








FOR SALE—Three tandem seat school biplanes, one for im- 
mediate delivery. Also small biplane, specially suited for ex- 
hibition work. Without engines. Address Box 88. 


FOR SALE—One four place 180-hp. twin-motored flying 
boat. Photos and price on request. Box 98. 














WANTED—A practical airplane propeller designer, who has 
ad experience in propeller manufacture. Exceptional op- 
portunities are open to the right man. Box 64, 





WANTED—Good, useful aeronautical motor from 50 hp. 
up, Kirkham “six,” Hall-Scott “8” or Curtiss “8.” C. C. 
Coleman, 2723 Benton Boulevard, Kansas City, Mo. 





YOUNG MAN with high school education wishes position 
with airplane company. Wants to fly. Address Box 60 





WANTED — Airplane Draftsman. 
State experience and salary wanted. 
References required. Address Box 49. 
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Advertisers in this issue are printed in heavy face type. 


Aeronautical Trade Directory 


AVIATION AND ABRONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 





Names of 











ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Barnest J, 
Moto-Meter, The, Co. 

Sperry Gyroscope Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 
Aeromarine Sales and Engineering 


Bates Aeroplane Co. 

Benoist Aeroplane Co. 
Burgess Co., The 

Carter Bros. Aeroplane Co. 
Curtiss Aeroplane and Motor Corp. 
Dayton Wright Airplane Co. 
Flint Aircraft Co. 

Fowler Airplane Corp. 
Gallaudet Aircraft Corp. 
Heinrich, The A. S. Corp. 
Herrmann, Chas. A. 

Janney Aircraft Co. 

L. W. F. Engineering Co. 
Lanzilus Aircraft Co. 
Lawrence-Lewis Aeroplane Co. 
Lawson Aircraft Co. 

Longren Airplane Co. 

Pacific Aero Products Co. 
Ordnance Eng. Co. 
Richardson Aeroplane Corp., Inc. 
Rogers Construction Co. 
Rumsey Aeroplane Co. 

Smith, Kyle, Aircraft Co. 
Standard Aero Coryoration. 
Sturtevant Aeroplane Co. 
Thomas-Morse Aircraft Corp. 
Walden-Hinners Co. 

Williams Aeroplane Co. 
Wittemann-Lewis Aircraft Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 
Aeromarine Piane and Motor Co. 
Bournonville Motors Corp. 
Cleveland Aero Motor Co. 
Curtiss Aeroplane and Motor Corp. 
Duesenberg Motors Corp. 
General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall-Scott Motor Car Co. 
Harriman Aircraft Motors Co., Inc. 
Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 
Thomas-Morse Aircraft Corp. 
Union Gas Engine Co. 

Wisconsin Motor Mfg. Co. 
World’s Motor Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 

Erie Specialty Co. 

Leveet, Walker M. Co. 

Pressed & Welded Steel Products 
Co. 

Rogers Construction Co. 


ALUMINUM 


Acieral Co. of America 
Aluminum Castings Co. 
Aluminum Co. of America 
American Metal Co., Ltd. 
Leygrand & Co. 
McAdamite-Aluminum Co. 
Co-Luminum Mfg. & Eng. Co. 
(Solder) 


AVIATION SCHOOLS 
America Trans Oceanic Co., The 
Beam School of Aviation 
Curtiss Training Schools 
Davenport Aviation School 
Dodge School of Aviation 
Flint Aircraft Co. 

Hall Flying School 

Stinson School of Aviation 
Thomas-Morse Aircraft Corp. 
Williams Aviation School 


BALL BEARINGS 
Hess-Bright Mfg. Co. 

New Departure Mfg. Co. 
Norma Company of America. 
S. K. F. Ball Bearings 

U. S. Ball Bearing Mfg. Co. 


BALLOONS AND  DIRIGI- 


BLES 


Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 
French-American Balloon Co, 
Goodyear Tire and Rubber Co. 
Knabenshue Aircraft Corp. 


United States Rubber Co. 


BAROGRAPHS AND 
ROMETERS 


Green, Henry J. 

Haustetter, A. 

Sussfield & Lorch 

Taylor Instrument Companies 


BATTERIES 


Electric Storage Battery Co. 
BEARING METALS 


American Bronze Co. 
Fahrig Metal Co. 
Levett, Walker M. Co. 


CARBURETORS 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler and Schebler 
Zenith Carburetor Co. 


CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro. 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Rogers, Peet & Co. 
Sanders Co. 

Spalding, A. G., & Bros. 


COMPASSES 
Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co, 
American Emaillite Co. 
Chemical Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Works 
Flexible Compound Co. 
National Aeroplane Co. 
Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 


DRY KILNS 
Cutler Dry Kiln Co. 
Grand Rapids Veneer Works 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
Burd High Compression Ring Co. 
Doehler Die Casting Co. 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P, H., & Sons 
Hydraulic Pressed Steel Co, 
Levett, Walker M 

Park Drop Forge Co. 
Standard Parts Co. 
Taft-Pierce Mfg. Co. 

Tioga Steel & Iron Co. 
Williams, J. H., & Co. 
Wyman-Gordon Co. 


FABRICS 

Courtrai Mfg. Co. 
Kursheedt Mfg. Co. 
Lamb, Finlay & Co. 
McBratney, Robt. & Co. 
Scott, Hutchison Co 
Whitman, Clarence & Co, 


FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 
GASKETS 

Fibre Finishing Co. 
GLUE 

Ferdinand, L. W., & Co. 
Baeder & Adamson. 
GAGES 

Crosby Steam Gage & Valve Co 
Foxboro Co., The, Inc. 
United States Gage Co 


BA- 


HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co. 
Ashley Stee! Bldg. Co. 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Virginia Bridge & Iron Co. 


LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMBER 

Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 

Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Radium Dial Co. 

Radium Luminous Material Corp. 
MACHINERY 

Olney Warren 

Warner & Swazey. 
MANIFOLDS 

Ajax Auto & Aero Sheet Metal Co. 
MAGNETOS 

Bosch Magneto Co. 

Berkshire Magneto Corp. 
Ericsson Mfg. Co. 

Remy Electric Co, 

Splitdorf Electrical Co. 


METALS 

American Vanadium Co. 
Bethlehem Steel Co. 

Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
Levett, Walker M. Co. 


MODEL AIRPLANES 
Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 

Excelsior Motor Mfg, Supply Co. 
Harley-Davison Co. 

Hendee Mfg. Co. 

Henderson Motorcycle Co, 


OILS AND LUBRICANTS 
Baker Castor Oil Co. 

Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 
Standard Oil Co. 

Swan & Finch 

Texas Co, 

Vacuum Oil Co. 


OIL PUMPS 
Wayne Oil Tank & Pump Co. 


ORDNANCE 

Driggs-Seabury Ordnance Corp. 
General Ordnance Co. 

Maxim Silencer Co. 

Savage Arms Co. 


PACKING 
Fibre Finishing Co. 


PHOTOGRAPHY 
Brock, Arthur, Jr. 
Herbert & Huesgen Co. 


PISTONS 
Levett, Walker M., Co. 


PONTOONS 

Niagara Boat Co. 
Palmer-Simpson Corp. 
Welen Marine Eqiiipment Co. 


PROPELLERS 

American Propeller & Mfg. Co. 
Aviauto Mfg. Co. 

Buffalo Aeroplane Corp. 

Cc. M. O. Physical Laboratory 
Excelsior Propeller Co. 
Schweizer & West Mfg. Co. 


PYROMETERS 

Foxboro Co., The, Inc. 

Shore Instrument & Mfg. Co. 
Taylor Instrument Companies 


RADIATORS 

Auto Radiator Mfg. Corp. 

Ajax Auto & Aero Sheet Metal Co. 
A-Z Co. 

Bush Mfg. Co. 

El Arco Radiators Co. 

Livingston Radiator Co. 





— 

Rome-Turney Radiator & Mfg, 
Co. 

The English & Mersick Co, 


RIVETS 
Stimpson, Edwin B. Co. 


SCELEROSCOPE 


Shore Instrument & Mfg. Ce. 


SEA SLEDS 

Murray & Tregurtha 
SHOCK ABSORBERS 
Wood, J. W. Elastic Web Co. 


SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. W, 
Pyro Ignition Co, 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 


SPEED INDICATORS 


Foxboro Co., The, Ine. 


Johns-Manville Co., H. W. 

Stewart Warner Speedometer 
Corp. 

STABILIZERS 


Greene Aeronautical Co. 
Martin Arodynamic Stabilizer. 
Sperry Gyroscope Co. 


STARTERS 

Bijur Motor Lighting Co. 

Christensen, The, Engineering Ce, 

Dayton Engineering Laboratories 
Co 


Motor Compressor Co, 
Northeast Electric Co. 
Wagner-Hoyt Electric Co. 


TACHOMETERS 
Johns-Manville Co., H. W. 
Nelson Blower & Furnace Co, 
Queen-Gray Co. 

Stewart Warner Speedometer Corp, 
Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co. 


TELEPHONES 

General Accoustic Co. (Aviaphone). 
Streator Electric Co. 
Telautograph Corp. 

Western Electric Co. 


THERMOMETERS 
Foxboro Co., The, Inc. 
Taylor Instrument Companies 


TIRES AND RUBBER 
Goodyear Tire & Rubber Co. 
Hodgman Rubber Co, 
United States Rubber Co. 


TOOLS 
Browne & Sharpe 
Hall-Scott Motor Car Co. 


TRUCKS AND TRAILERS 
Federal Motor Truck Co, 

Four Wheel Drive Auto Co. 
Nash Motors Co. 

Packard Motor Car Co. 

Sechler & Co., The 

Service Motor Truck Co. 

White Co. 


TUBING 

Empire Art Metal Co. 

Frasse, Peter A., & Co. 

Pennsylvania Flexible 
Tubing Co. 


TURNBUCKLES 


Metallic 








Aero Mfg. & Accessories Co. 

Ajax Iron Works 

Cc. BE. Aeroplane Works 

Dillner-Meyer Mfg. Co. 

Erie Specialty Co. 

National Aeroplane Co. 

New York & Hagerstown Metal 
Stamping Co. 

Standard Screw Co. 


WHEELS 
Ackerman Wheel Co, 
Mott Wheel Works 


WIRE 


American Steel and Wire Co 

Century Telephone Construction 
Co. 

Electric Cable Co. 

Roebling’s, John A., Sons 

Simplex Wire and Cable Co. 


WIRELESS 
American Radio & Research Corp. 


American Wireless Tel. Co. 
Cutting & Washington. 
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IN ITS FIELD 


~Weleh 2. qoes Pe Cc epe dability . 
HESS-BRIGHT Ball Bearings con- 
tribute to that supreme confidence 
which subordinates all thought of 
engine trouble in the airman’s mind 
to the accomplishment of his task 


THE HESS-BRIGHT MANUFACTURING COMPANY 


FRONT STREET AND ERIE AVENUE 
PHILADELPHIA PENNSYLVANIA 


HESS-BRIGHT S CONRAD PATENTS ARE THOROUGHLY ADJUDICATED 
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THE WILLIAMS PRINTING COMPANY, NEW YORK 
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THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 


MODEL R 
Convertible Land and Water 


Ordered by 
the United States Army and Navy 


Wright-Martin Aircraft Corporation 














